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Henry‘Hubert Hayden: Born July sjth 1869 . 
Died August 1923. 

I T is with the greatest regict that 1 have to record the death of 
,Sir Henry Jinbeit Hayden, (M.K, B.A., B.A.l (Dub.), 

D. Sc. (Calcutta), F.K.S., F.U.S., F.A.S.B., formerly and recently 
Director of the Geological Suivey ol India. Educated in Natal and 
in Dublin University he joined the Geological Survey ol India 
on the 21st February 1895. In addition to his usual duties he 
was appointed Curator ol the Geological Museum and Laboratory on 
the 1st January 1897, and from the 27th November 1902 till the 23rd 
February 1903 he acted as Superintendent of the Indian Museum ; on 
the 25th February 1903, lie was promoted to Deputy Superintendent, 
and on the 2nd May 1904 to Superintendent, on the 1st December 
1910 he was appointed Director, and after being accorded the official 
honours of C.I.E. in 1911 and C.S.T. in 1919, received the honour 
of Knighthood on his retirement from service on the 1st June 1921, 
for his valuable services to this country. 

Sir Henry Hayden was a great traveller and his name will, for 
all time, be associated with the geology of the Himalaya and of Tibet. 
He spent his first camp season in Burma investigating the occur- 
rences ot statuary marble, rubies, sapphires and spinels of the 
Mandalay district and Sagyin Hills, examining the coal outcrops 
of Mithwc in Bhamo, exploring the extinct volcano of Mount Popa, 
and making a traverse across the unhealthy Arakan Yoma to the 
steatite jquarrics of Hpa-aing. In 1897-98 he was attached to the 
Tirah Expeditionary Force and afterwards published a short Memoir 
on the result pf his work. Subsequent activities included an 

£ 
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exhaustive and illuminating survey of Spiti and Lahaul where he 
discovered the now classic section of Cambrian rgcks ; an examina- 
tion of the mien mines of North Hazaribagh ; a survey with 
Dr. Hatch of the gold deposits of Wyiuiad ; an examination of 
the railway hill section around Haflong in Assam; a journey to the 
Palni Hills ; a survey of various glaciers in Kashmir ; a survey of 
the oil and coal fields of Upper Assam and the Naga Hills. In 1903-04 
he made his first acquaintance with Tibet by accompany- 
ing the Tibet Frontier Commission. This country seems to hav»3 
put a spell upon him which he never lost. He made a study of its 
language which lie maintained for yeais in Calcutta with the help 
of a Tibetan muns/n , in the hope of returning to the land which had 
so fascinated him. Ills liking for Tibet and its peofde Seems to have 
been reciprocated, tor 1 doubt il any other traveller ran boast of 
having won the confidence of these 4 suspicious folk to. the same 
extent as did Hayden. His ti eat merit of coolies and local offi- 
cials was governed by a most olUcient mixture of tactful kindness 
and manly firmness. It was always a matter ol great satisfaction 
to him that he had left things easy for any traveller coming after 
him. This idea seems to have taken a very strong hold on him, and 
to follow in his foot steps, as the present writer has often done, 
invariably meant a leady welcome, generous hospitality and loyal 
assistance. 

During 1907-08 his services were lent to the Amir of Afghanistan, 
and our knowledge of the geology of that country is practically 
restricted to his memoir and map on the subject and to some papers 
by (Jnesback. Jn 1913 1J lie mossed Chitral into the Pamirs and 
Central Asia, and made his nay into Russia by the Siberian Railway 
to find that the war had broken out. He reached England via Scandi- 
navia and at once offeied himself for military service. It was one 
of the greatest disappointments of his life that he was not allowed 
to join ii]). On his return to India he flung himself with unsparing 
and characteristic energy into the development of the wolfram, mica 
and other mining industries on which the Allies depended. 

On retiring from the (Geological Survey of India another disap- 
pointment met him, for the Government of India refused, on 
account ol his age, to allow him to represent the Geological Survey on 
the first Mt. Everest Expedition. In 1921 he made a private expedi- 
tion into Tibet accompanied by an Italian guide, M, Cosson, and 
returned to Calcutta in the Cold Weather of 1922-23. From a scientific 
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point of view the results of his investigations proved a little disappoint- 
ing owing to the disturbed conditions of the rocks. It is hoped to 
publish shortly the results of these researches which will undoubtedly 
form a most valuable addition to our scanty knowledge of the Central 
Asian plateau. 

He was the author of some 40 papers and memoirs m the “ Re- 
cords and Memoirs of the Geological Survey of India ”, and of 
numerous other contributions in scientific Journals. His best known 
works are “The Himalaya Mountains and Tibet” in which he 
collaborated with Sir Sydney Burraid, “ The Geology of Tirah 
and the Bazar Valley ” already mentioned “ The Geology of Spiti, 
with parts of Bash a hr and Rup y hu,” “ The Geology of the Provinces 
of Tsang *an<? t) in Central Tibet,” “Some Coal fields in North- 
Eastern Assam,” “ The Geology of Northern Afghanistan,” “ Notes on 
the Geology of Chitral, Gilgit and the Pamirs,” and several reviews of 
the Mineral Production of India. Outside his official duties he took 
a keen interest in many forms of education and literary activity, 
lie was a past president of the Asiatic Society oi Bengal and also of 
the Mining and Geological Institute oi India, and was largely 
instrumental in setting the Indian Science Cougie s njin it,* feet. 
He was elected a Fellow of tlie Royal Society in 1915, and was 
awarded the Bigsby medal by the Geological Society of London 
the same year. During hi* Directorship the cadre of the Geological 
Survey of India was greatly increased. 

His death was due to a climbing accident on his return with 
his two guides from an ascent of the Finsteraarhoin in the Berner 
Obcrland soon after August the 12th, 1925; his body and those 
of his guides were not found till August the 28fl i. The accident 
occurred on the rock arete below'" the llugi sattel. Possibly 
the top of the ridge which is of loose rock may have given 
way bodily, but the fact that the heels of Gosson’s boots were 
found afterwards to have been tom off points to a gallant but 
unavailing effort on his part to stop the fall. It is characteristic 
of Hayden that he insured the life of this guide, who was married, 
before their expedition together to Tibet. 

A man of the most generous impulses, with a contempt for all 
forms *of pettiness and intrigue, he had the peculiarly attractive 
gift of making friendship with him a bond between his friends. 
His sense of honour was almost meticulous. In his horror of affec- 

b 2 



tation and pharisaism he frequently endeavoured to conceal one of 
the kindliest hearts that ever beat beneath an apparent brutality 
which, however, was so overdone as to deceive none. His attitude 
towards Science was of that peculiarly English type of simple, 
childlike self-effacement, combined with a sturdy championship of 
what he felt was the truth. Ilis characteristic was more that of a 
healthy perspective than of intensive and brilliant insight, and the 
solid results he obtained arc responsible for a notable and invaluable 
advance in our knowledge of Himalayan and trans-frontier geology# 
Science has lost a devoted and selfless follower whom she can ill 
spare, and his friends mourn the loss of an attractive and sympathetic 
personality, a loyal friend and a generous and gallant soul. 
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The Oil-Shales of Eastern Amherst, Burma, with a 
Sketch of the Geology of the Neighbourhood- 
By G. de P. Cotter, Sc.D. (Dub.), F.G.S., Superin- 
tendent, Geological Survey of India. (With Plates 34 
and 35.) 


PART I — GEOLOGY. 


I N November and December 1921, 1 examined .the east of the 

Amherst district, especially such areas as 

n mimh showed exposures of oil-shales. These oil- 

shales are the only ones hitherto known in the Indian Empire, and 
are ot Tertiary —probably late Tertiary — age. They occur in syn- 
clinal cuvettes or basins resting unconformably upon older rocks. 
The facies is fresh-water, the shales containing numerous fish remains 
and dicotyledonous leaves. These basins may be compared with 

similar Tertiary basins in the Shan States and in Tavoy, which have 
been mapped by T. D. LaTouclie, 1 and Dis. J. Coggin Brown and 
A. M. Heron 2 respectively, or by members of their parties. But 
those other basins contain coal-measures or rather lignites, and do 
not, so far us is known, carry oil-slmles. 3 The existence of oil- 
shales in the Amherst district lias been known for several years, but 
hitherto no account of them has been published. The district it- 
self is one which has been neglected as far as the making of cither 
topographical or geological maps go. Besides a small-scale map 
(1 inch— 8 miles) the only maps of. eastern Amherst arc Forest 
maps. These are indeed useful, and are on a sufficiently large 
scale (4 inches— 1 mile) to satisfy the most exacting, but un- 

fortunately they map only Forest Reserves, while cultivated arcus 
remain blank. The map accompanying this paper is reduced from 


1 LaTouohe : ‘‘Geology of the Northern Shan States. 1 ' Mnn.^ (hoi. Surv. I ml., Vol. 

XXXIX, (1916). 

3 Browtl and Heron : “ C oology and Ore Deposits ot Tavoy.” M tin., (hoi. Sutv. lnd.> 
Vol. XU V, pi. 2, (1923). 

* But Kao Bahadur M. Vinayak Kao has since dihcoverod oil-shale in Mergui district. 
Sec Uec., deal. Surv. VoL LIV, pp. 342 343, (1923). 
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the Forest maps, and contains such additional details as I have been 
able to add by means of pocket compass and pacing. Towards the 
close of my tour in Amherst, I was joined by Capt. F W. Walker, 
who made some valuable additions to our collections of fossil leaves 
and fishes from the vicinity of lltichara. 

The part of the Amherst district herein described lies east of the 
Dawnas-a range oi mountains which, according to the Amherst 
district gazetteer, rises to a height of 5,500 feet, in latitude 16°5* 
North. To the north it extends in a north-north-west alignment,* 
while at the same time decreasing somewhat in altitude. About 
latitude 17 u 15' it is joined by a range of hills known as the Clioehko 
Taung, which spreads to the north into a hilly plateau with rugged 
limestone peaks. The highest point of this group of hills 'is the Dclaw 
Taung (2,019 ft. high lat. 17 2', long. 98 20'). Another, better known 
peak is the KamawKala Taung (height 2,239 ft., lat. 17«2', long. 

» 8 t 2 .V). 

The rhoeliko Taung, which runs generally north-cast to join 
the J)awna range, encloses between it sell and the Dawno a broad 
open valley dt dined by the Mepale river, and it is in this valley, 
which is a structural one, related to the system of folding of the 
locks, th.it the main Tertiary basin in which oil-shale is found 
occurs. 

Tins basin lies entirely in British territory while the remaining 
basins described in this paper lie partly in Burma and partly in Siam. 
The Mepale river joins the Tliaungyin river about 4 miles north- 
west of the town of Myawaddy ; at the junction, rocks oi pre- 
Tertiary (probably Jurassic) age arc exposed. 

The Thaungyin river, a large stream navigable by rafts from 
Ivyaukkct south ol Myawaddy to Mitan, but with a few rapids 
non* the Kamawkala gorge, and numerous rapids below Mitan, forms 
the boundary between Siam and Burma, until it reaches its con- 
fluence with the Salween river. Thus the Thaungyin forms the eastern 
boundary both ol Amherst and of Thaton districts. This river 
shows in various places exposures of oil-shale, and it is clear that 
there is a basin of Tertiary rocks between Kyaukket and Myawaddy, 
and again Tertiary rocks north of Myawaddy between this town and 
the Kamawkala gorge. But it is uncertain whether or not these 
two basins unite with one another in Siam. No attempt was made 
to examine any part of Siam, except the actual shores of the 
Thaungyin river itself. 
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We may however recognise two basins bisected by the Thaun- 
gyin ; of these that south of Myawaddy may be referred to as tho 
Phalu basin while that to the north of Myawaddy may be known as 
the Mesauk-Methalaun-Melamat basin. Tho third basin, mentioned 
above as lying entirely in British territory, and in the valley of the 
Mepale river is that of Iitickara, and derives its name from the 
village of Htichara, near which the main boring operations have 
been carried out by Messrs. M. E. Moola & Sons, Ltd. 

According to my interpretation of the geology, the oldest rocks 
exposed in the east of Amherst district are 
Uon 3 ° ,OSiCfl * Fonlia “ the banded gneisses and schists and gneissose 
granites of the Dawna range. The alterna- 
tive to my view is to suppose these gneisses and granites to be con- 
temporaneous with the granite of Tavoy and Mergui, but the great 
lithological dissimilarity and the metamorphosed condition of the 
Dawna gneiss is against such a correlation. The Mergui series, a 
formation extensively developed in Tavoy and Mergui, is possibly 
Represented by a small outcrop of hornblendic quartz schist seen on 
the bank of the Mepale, miles S.W. of Tawokywa. The hills 
between the Dawna range and the Siamese frontier aie composed 
mainly of two i urinations, a limestone group, and a red sandstone 
group which overlies it unconformably. The limestone foims the 
cores of the main hill ranges, producing rugged and castellated 
profiles ; similar profiles in the distant Siamese ranges across the 
Thaungyin river show that limestone composes t lie centre ot these 
ranges also. ’1 have named this limestone tho Kanin wkala Lime- 
stone from the Kamawkala peak (sec above) which is one of tho 
best known peaks of this formation. Tho Kamawkala limestone 
is doubtfully regarded by me as of Triassic age. Above this lime- 
stone, the lied Sandstones rest unconformably. Their great simi- 
larity to the lied Sandstones of lvalaw inclines me to the 
view that, like these they are of Jurassic age. Both the Kamaw- 
kala Limestone and the lied Sandstones are highly disturbed, ofton 
vertical. With the Red Sandstones is associated a conglomerate, 
which may possibly be of later age than the main bulk of the Red 
Sandstones. Above all these formations rests unconformably the 
Tertiary group, the upper division of which contains oil-shale. Tho 
Tertiaries are divisible broadly into two groups A, a lower group 
of sands, boulder beds, and conglomerates, and B, an upper* group 
mainly of shales, and in which oil-shales arc developed* 
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The formations may now be tabulated as follows : — 

(1) Dawna Gneisses and SohiaU . Possibly Arohioan. 

(Junction with following not soon.) 

(2) Horubloudo Quartz Schists noar Tawokywa . Probably Morgui sorioB (Pro- 

Cambrian). 

(Junction with following not soon.) 

(3) Kamawkala Limestone , . Lower Mesozoic probably Tri- 

ttsaio. 

(Unconformity.) 

(4) Rod Sandstonos Equivalent to the Kalaw Red 

Sandstones, probably Jurassic. # 

(with which is associated) 

(4A) (Conglomerates of limestone and red sandstone Also found at Kalaw ; may bo 
pebbles part of Red Sandstone series 

or later. 

(5) Tertiary Bods 

Division A. Sunds, conglomerates and Bouldor Probably nobler Tertiary. 

Beds 

Division li. KhAlc« with oil-shales intorbedded Ditto. 

Iu considering the age ol tlie granites and schists of the Dawna 
Mountains, attention must be paid to the geo- 
UranMes* ^ neIssosc logy of neighbouring countries, such as Siam, 
Tavoy, and the Shan States. In each of 
these areas granites and gneisses occur, the age of which has not 
yet been absolutely settled. In the Shan States Arclncan gneisses 
• of an acid type occur near the Katlia district, and extend into 
northern Burma. Biotite-gneisses and biotite granulites are common 
into which veins of pegmatite, graphic granite and aplitc are in- 
truded, 1 They aie known as the Mogok tineiss. 

The age of these rocks is unquestionably Archaean. Later 
granites are found intrusive into the mica schists of Mong Long, 2 
these mica schists are regarded by LuTouclie as Purana (Algonkian) 
in age. 

The age of these latter intrusive granites is not evident, but it 
is probable that they may be post- Palaeozoic. In 1912 Mr. P. N. 
Datta 3 found in the Kyaukse district granite intrusive into older 
rocks, those last being shale, sandstone, and limestone, all rather 
metamorphosed. Mr. Datta regarded the limestone as Palaeozoic, 
in which case it is probably to be correlated with the Plateau 
Limestone of LaTouchc, which ranges from Devonian to Permian. 
In LaTouohe’s map the hills in the north of the Kyaukse district 

b 

1 Mem., (hot. tiurv. hu}., Vol. XXXIX, p. 34. 

9 Ibid, p. 47. 

* Ocol . Surv . lnd; Vol. XLI1I, p. 21). 
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are shown as Plateau Limestone, while recent work near Kalaw 
has shown the presence oi Plateau Limestone east of Kalaw. Thus 
the limestones to the immediate north and to the south-east of 
Kyaukse are Plateau Limestones. It would appear therefore quite 
probable that the limestone seen by Mr. Datta in the Kyaukse dis- 
trict is also part of the Plateau Limestone series, and that the gra- 
nite is therefore post-Pakeozoic. If this is the case, perhaps we 
may regard the intrusive granite of Mong Long as of like age. 

We therefore seem to have evidence of two different granites 
in the Shan States and North Burma, viz (i) Archaean granites and 
gneisses of Mogok, and (2) Intrusive granites of post-Palseozoic 
age. Turning now to Tavoy, we find that the later intrusive gra- 
nite is the only granite recognised. It contains, according to Drs. 
Brown and Heron, 1 * * veins of tourmaline pegmatite, and itself fre- 
quently^ # possesses a pseudo-foliation which, although resembling 
gneissic structure, is not 'truly so. It is here intrusive into the Mer- 
gui series, which Drs. Brown and Heron regard as Pre-Cambrian. 

' In the present year (1922) Mr. E. L. G. Clegg examined the head 
waters of the Yunzalin river in the Salween district. The geolo- 
gical information obtained in this tour gives us some data where- 
with to link up the geology of the Shan States with that of Amherst. 
Mr. Clegg recognises the following ioimations in descending order 

(1) Plateau Limestone. 

(2) Granites intruded into (3). 

(3) Chaung Magyi Scries. 

(1) Gneisses with intruded graniteb and quartz. 

Here again two different granitoid series are recognisable, and 
we may perhaps correlate the earlier granites and gneiss with those 
of Mogok on the one hand and of the Dawna on the other, 
while the later granite is perhaps equi valent to the Mong Long gra- 
nite of the Northern Shan States and to the granite of Tavoy. The 
Dawna gneiss is a rock quite different to the Tavoy granite. 1 have 
shown specimens to Drs. Brown and Heron, who agree with this 
view. Nowhere in Tavoy is the banded gneiss typical of the Dawna 
found. 

The geology of Siam is known from a description by Mr. Bertil 
Hogbom, 8 whose valuable paper sheds much light upon the geo- 

1 Mem., Gcal, 8 tirv. Ind ., Vol. XL1V, p. 101. 

a *• Contributions to the G oology and Morphology of Siam.” Bull. Geol. Inst . of 

Univ, of UpwUi, Vol. XII, pp. 05*127. 
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logy of the Siam-Burma border, and must be taken into account 
in any description of the geology of Amherst district. Mr. Hogbom 
(p. J J 1 ) considers that “the igneous rocks arc of different epochs, 
as is shown by the fact that there occur quite schistose rocks to- 
gether with such as do not show any perceptible traces of pressure. 
Most of them are found in the Pre-Carboniun 1 series, often meta- 
morphosed beyond recognition, but others are met with penetrat- 
ing the Triassic strata ; finally the Tertiary or recent basalts may 
be mentioned. The granitic rocks ought generally to be considered 
as relatively young and at least partly penetrating Triassic strata ; 
I have but seldom found gncissic granitic rocks. ” Near Rahang on 
the Mei Ping river, about 10 miles east by north of Myawaddy, 
Mr. Hogbom found granite associated with a limcfMme which is 
undoubtedly to fye correlated either with the Kaiuawkala or the 
Moulmcin Limestones. He states that sometimes this granjte has 
the appearance of an eyed gneiss. He adds “ The granite in question, 
as 1 have mentioned, is obviously entangled in the tectonic move- 
ments, but it may be considered as younger than the limestone 
beds. No evidently intituled veins of it could, however, be observed 
in the limestones unless possibly further down the river, where it 
outcrops alternatively with vertically upraised limestone beds. If 
this is the effect of strong folding or intrusion could, however, 
not be determined, as no immediate contacts could be lound and 
examined, here or any v\ here else along the river. It may be mention- 
ed that granitic rock is not veiy resistant in the tropics, and thus 
it is not much exposed. ’ 

The weight of evidence is then in favour of recognising two very 
different granitoid systems, viz. 

(L) Granitoid gneiss with pegmatites of Archaean age, re- 
presented by the Mogok Gneiss of Katha, and the Dawna 
Gneiss of Amherst ; 

(2) Post-Palaeozoic granites represented by the granite in- 
trusions of Kyauksc district and by the granites of Tavoy 
and Mergui. 

The Dawna Mountains are crossed by the cart-road from Kyundo 
and Kawkarcik to Myawaddy. This cart- 
GranUe8. ,,tl0n ° f Dawna road has staging bungalows at convenient 
intervals. Leaving Kyundo on the faaung- 


1 tty tho expression “ Pre-Ctrbo li vi ” Mr. Hogbom means Pre-Oarbonifcrous. 
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thraw River, a motor road runs fifteen miles to Kawkareik, the sub- 
divisional headquarters of the Kawkareik sub-division. The way 
lies over alluvium, but some whitish clays and grits are visible 
between milestones 10 and 12, the age of which is not known. Pos- 
sibly they are Mergui series. Kawkareik is itself on alluvium mainly, 
but the Forest Bungalow is built on a hill showing exposures of light 
grey shales and indurated mudstone. 

The next stage beyond Kawkaioik leads to a bungalow know 11 
as Third Camp, which is 23 A miles distant from Kyundo. Nca 1 ’ 
the 20th milestone are exposures of blue shale and mudstone of 
unknown age — possibly Merguis — but the main deposit is alluvium 
until the neighbourhood of Third Camp is reached. The first ex- 
posure of igneous rock is at the 22nd mile and 5th furlong. Here 
coarse tourmaline granite pegmatite is seen intrusive into biotite 
schist. • • 

The granite pegmatite is a pure white rock composed mainly of 
felspar and quartz with sparse crystals of tourmaline. Flakes of 
muscovite occur, but are rare, while biotite was not seen. The 
felspar is seen under the microscope to consist of orthoclase, abund- 
ant microcline and in lessor quantity plagioclase having the extinc- 
tion angles <»f albite or oligoclase. Quartz is also abundant, both 
quartz and felspar being allot liomorphic and in fairly large crystals. 
The biotite schist shows abundant biotite, sometimes bleached, and 
some muscovite (soricite) probably of secondary origin. Quartz in 
small grains is fairly common, anti grains of plagioclase felspar are 
less abundant. The intrusive tourmaline granite pegmatite is frequent- 
ly exposed on the road leading from Third Camp to Thingannyinaung, 
which lust village is not quite 1(3 miles from Kyundo, and is on the 
main road to Myawaddy. But the type most characteristic of this 
section is a schistose biotite-gneiss, usually well banded, made up 
of crystals of quartz felspar (orthoclase and microcline) and biotite. 
A specimen from an exposure at the 20th mile and 1st furlong shows 
a fibrous mineral, probably fibrolite, abundantly present in a rock 
which may be described as a fibrolite-biotite-quartz gneiss. 

Crystals of beryl are said to occur in the pegmatite, but none 
Were seen by me. Sapphires and rubies are reported to occur near 
Myawaddy 1 but no corundiferous pegmatites were found in the 
sections through the Dawna gneiss which I visited. 


1 Amherst District Gazetteer, Vol. A (1013), p. 42, 
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About 2 1 miles south-west of Tawok on the west bank of the 

T . M ^.,1 Q.ri.a Me P alc river a well bedded, greenish-grey, 

The Mersut Series. homb j endic quartz schist ig The ^ 

is steep and to the N. E. No rock ot a similar type was seen in any 
other part of the country visited. It resembles some of the rocks 
of the Mergui series, and haB been provisionally placed in this group. 

The Kamawkala Limestones are exposed near the Htichara 
Forest bungalow about 3 miles north of Hti- 

Llnw-«tone 3 KanlflWka,a c ^ ara » an< ^ northwards from this point, 

so as in all probability to join up with the 
limestones exposed in the Kamawkala gorge of the Thaungyin 
river, which lies about 15 miles to the north. The limestone is 
unconformably overlain by the lied Sandstone series, 'from beneath 
which it outcrops, both in this main exposure which runs north 
from Htichara to Kamawkala, and also in several minor infers in 
the hills north-east of Htichara and in the Thaungyin river. Similar 
limestones are found south and west of Phalu, and in the hills south 
of Thingannyinaung, but they have not been mapped. The hill- 
ranges in Siam east of the Thaungyin are castellated and obviously 
limestone, perhaps part of the same seiies. 

The limestone is of a grey colour, hard and crystalline, frequent- 
ly showing a network of veins of calcite ; under the microscope it 
sometimes shows anoolitic structure of a miniature type. A care- 
ful search in the neighbourhood of Htichara Forest Bungalow failed 
to disclose any trace of fossils, and the weathered surfaces of the 
limestone showed no trace of any organic structure. This is due 
partly to the fact that there are no waterworn smooth surfaces in 
the small streams, but rather a coating of travertine, and a cover- 
ing of moss and lichen. 

But towards the close of my tour I examined the sections exposed 
in the Thaungyin from Phalu to Kamawkala. On this traverse 
1 encountered several outcrops of limestone with smooth water worn 
surfaces. In these exposures occasional traces of fossils were dis- 
covered from the following localities : — 

(1) An exposure of grey limestone on tho southern bank of the 
Thaungyin river, east of Htichara, and S.S.W. of the 
hill marked Lewa Taimg on tho Forest map, latitude 
16° 47' 15*, longitude 98° 32' 3*. Here were found 'corals 
both Bimple and compound, a Lima-like shell and 
fragments of brachiopods. 
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(2) In the Thaungyin on both sides of the river in a email 

gorge with limestone on both banks, situated about two 
miles east of the Kamawkala gorge in latitude 17° 3' 18*, 
longitude 98° 26' 55\ 

Here sections of ammonites were found and some rhynconel- 
lids. 

(3) In the Kamawkala gorge of the Thaungyin in latitude 

17° 3' 20" and longitude 98° 25' 15". 

This locality also yielded ammonites and rhynconellids. 

The collections from these three localities were sent from Burma 
to Mr. G. H. Tipper, then Palaeontologist to the Geological Survey, 
for examination, it not being possible, owing to the absence of 
palaeontological literature in Rangoon, to work them out myself. 
He remarks that the limestones in which the fossils occur are so 
crystalline that it is impossible to develop the fossils further or to 
obtain information from their sections. The state of preservation 
'of the ammonites which occur in localities (2) and (3) is poor, but 
probably all belong to one genus, —an involute form with rather 
fine continuous ribs. Badly worn sutures are seen on two specimens. 
Associated with the ammonites are many small acuminate Rhyn- 
chonellac with well developed ribs and a well marked sinus. From 
locality (1) there was obtained a badly weathered section of a gas- 
tropod with a long spine, unfortunately unidentifiable. There were 
two ribbed Pecten - like lamcllibranchs, but the state of preservation 
was so poor that it was uncertain whether they belonged to Pccten 
or to Limn. 

Colonial and solitary corals also occur, the former being apparent- 
ly close to Lat imeen n dr aria while tho latter has not been identified. 
Mr. Tipper concludes by expressing the opinion that, on the assump- 
tion that those fossils come from one horizon aB seems likely, it 
can only be said that they arc probably Lower Mesozoic in ago, a 
closer approximation being impossible without better preserved 
material. 

The attribution of a Lower Mesozoic age to these limestones is 
rather surprising in view of the fact that tho limestones of the Shan 
States, have been proved to be Devonian to Permian, 1 those of 
Jfergui to be Carboniferous, 2 those of the hills north of Moulmein 


1 LaTouche, op. cii. 

* footling : Jiec. t (Jeol, £Jvr\ Jvd,, Vo). XXVI, p. 90, 
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to be alBO Permo-carboniierous, 1 and the limestones of Siam to be 
also Pernio-car bcnifeious. 2 

If therefore Mr. Tipper’s conjecture is correct it would appear 
that the Kamawkala limestone is later than the great bulk of the 
limestones of neighbouring areas. The state of preservation of the 
fossils is disappointingly poor, and there must remain an element 
of doubt in the attribution of a Triassic age to these limestones. If 
however these limestones are really Triassic, it is perhaps possible 
that they are an upward extension of the Plateau Limestone into c 
the Trias. 

The limestone is usually vertical or steeply dipping, generally 
with a strike to N.N.W., that is parallel with the mountain chains 
of the area. It is frequently contorted and crushed, although in a 
less degree than that of the Shan States. 

That the lied Sandstone series of East Amheist is as widely 
spread a formation as the limestone upon 
Series 6 Re< * Sandstone which it unconformably rests is evident from 
the following considej aliens : — 

Purple and red sandstones were observed by Mr. C. S. Middlemiss 
in the neighbourhood of Kalaw in the Southern Shan States ; these 
beds were associated with sandstones and shales with coal. The 
lithological appearance of the Kalaw red sandstones is very similar 
to that of the Amherst red sandstones. Especially a conglomerate 
made up of pebbles both of red sandstone and of limestone in a mat- 
rix of red calcareous fine grained sandstone is found in both areas. 
The age of the Kalaw red sandstones was vaguely determined by 
the discovery by myself in January 1 022 of fossil plants in the roof of 
the coal seams near Kalaw. My collection of fossil plants was largely 
augmented by my colleague Capt. F. W. Walker. I identified the 
following specimens : — 

Cladophlebis dentieulata Brong. 

Gingkoites digitata Brong. 

Pagiophyllum divaricatum (Bunb.). 

Brach yphyllum expansum (Sternb.). 

Ptilophyllum sp. cf. P. non Otozamites hislopi (Oldh.). 

Podozamitcs disians (Morris). 

• 

1 Theobald : il/fw., Geol. Surr . /«*., Vol. X, p. 320 ; T. Oldham : “ Coal and Tin of 
Tonasserim.” Bee. of Govt, of India No* X, page 33 ; Bcc. 9 Geol, Svrv. Ind. 9 Vol* LIV, p. 64* 

* ftertil Hogbom, op. cit 
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These indicate a Jurassic age, but there arc no characteristic 
Rhaetic or later species, and they might conceivably belong to any 
part of the Rhaetic or Jurassic . 1 

The Namyau series of the Northern Shan States, described by 
LaTouchc is characterised by its red and purple coloured sandstones 
and contains a brachiopod fauna of Bathonian age . 2 * 

Reddish and purple sandstones of unknown age rest unconform- 
ably upon Mergui rocks in the islands of Mergui town* ; it seems not 
impossible that these are of like age. Red sandstones with com 
glomeratcs and shales extend through Siam into Tonkin. At Luang 
Prabang and in Tonkin Rhaetic fossils have been found, but from 
some of the jignite beds plants of probable Liassie age have been 
found . 4 

The Red Sandstones of Amherst, which will be afterwards de- 
scribed 4 in detail, have yielded fragmentary fossils all unhappily un- 
identifiable and mainly lamellibranchs. Amongst these an Astartc 
not unlike some of the Jurassic species, seems to be most common. 

Enough has been said to show the probability that these Red 
Sandstones are to be correlated broadly with those of the Northern 
Shan States, Kalnv, and of Siam and Tonkin. May w T e add also 
with those ot Mergui l There is no fossil evidence lor this last cor- 
relation which although very possible is at present quite unproved. 

As may be seen from the map accompanying this paper, the 
Tertiary basin of Iltichara rests on the west 

Red Sandstone Series ! 1 ' 6 u )’ on Dawna £ noilw ’ and u I >on the north, 
south, and east upon either Kamawkala 

Limestone or upon the Red Sandstone scries. This series together 
with the Kamawkala Limestone occupies all the hilly country east 
of Htichara. Tho Red Sandstone hills are easily distinguished at 
a distance from tho*e of limestone by their rounded contours con- 
trasting with the rugged pinnacles and castellated profiles of the 
limestone hills. Besides the large mass of limestone north of Hti- 
chara Forest Bungalow, which probably extends to Kamawkala, 
there are several small crags of limestone protruding from the over- 
lying Red Sandstones. Two such crags can be seen about three miles 

1 0. S. Middlemiss in Gnu ml Report of the Geological Survey if Indta for 1899G900, 
p. 143. • 

2 Op, rit. f j). 303. 

2 Rcc„ Gent. Surv . hid., Vol. LIIJ, p. 20, r,nd Vol. LTV, p. f>0. 

4 B. Hotftrim, op. cif. t pp. 107-108, arid Zeillcr: “ Flore fossilo ties couches de 
charbon du Toughing.” 
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N.E. of Htichara, while others occur near the Thaungyin river east 
of Htichara in latitude 16°47'. The maimer in which these curious 
pinnacles of limestone protrude from beneath the Red Sandstone 
gives mo the impression that the craggy profiles and steep conical 
hillocks of the former are due in large measure to a pre-Jurassic 
denudation, which, after having been concealed during the Cretace- 
ous and Tertiary periods by covering deposits of Jurassic Red Sand- 
stone, is again becoming partially revealed in recent times by the 1 
continued denudation of this sandstone. This hypothesis may* 
account for some rather puzzling occurrences. In longitude 98° 28' 
3" and latitude 17° 1' 30" north of the junction of the Lchpo chaung 
with the Thaungyin, the Red Sandstone appears in^ one section to 
overlie and in another a few yards to the north to underlie the lime- 
stone. This may be easily accounted for by the original rugged and 
uneven surface of the limestone. 

The Red Sandstone scries has as its typical and most predomi- 
nant rock a pink or brick-red to purple sandstone of fine to medium 
grain, often pobbly. The pebbles arc usually small, that is i inch to 
1 inch diameter and arc composed of either pink sandstone or of white 
quartzite. The pebbles are as a rule sparsely distributed in the 
sandstone, and are frequently angular to sub-angular. 

Associated with the red sandstones are clays of colours varying 
from grey to cherry-red, conglomerate bands and sandstones of a 
buff colour. The latter arc in appearance very like the much later 
Tertiary sandstones. The clays sometimes contain thin layers of 
argillaceous limestone, about 1 to 3 inches thick ; these show traces 
of fossils, mainly lamellibranchs, in the following localities : — 

(1) In a tributary of the Ilgehka chaung, 3 furlongs S.E. of 

post 33 of Mepalc (Extension I) Forest ; longitude 98° 29' 
40", latitude 1C° 46' 15". 

(2) In the Hatpalu chaung, at two spots, the first 1} S.S.W. 

of Myawaddy, and the second miles S.W. by S. of 
Myawaddy, the two localities being not more than a 
half mile apart. The second locality is about £ mile 
due east of post 24 of the Mekane Forest Reserve. 

The fossils from these localities arc unfortunately unidentifiable, 
but amongst them is an A start e, which has been already mentioned. 
The red sandstones and clays arc frequently steeply dipping or 
vertical, but have a moderate dip in the neighbourhood of Mya 
waddy. 
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Associated with the red sandstone is found a peculiar conglo- 
merate composed oi pebbles o\ boulders of 
mcratel^ 0118 Cof,R, °" limestone (Moulmein or Karnawkala Lime- 
stone) and pel) hies of red sandstone in a mat- 
rix of red sandstone. As 1ms been remarked above, an exactly 
similar conglomerate occurs at Kalaw in the Southern Shan States, 
^is conglomerate lias been found in the following places : — 
In the Thaungyin river, there are eight exposures of this con- 
glomerate over a distance (as the crow flies) of six miles, the dis- 
tance being of couise very much longer by water. The most souther- 
ly exposure is in latitude 10' 58' 30" and longitude 98° 30' 45". Here 
a boulder conglomerate is exposed as a elilf on the north (British) 
bank of the Tfuiungyin. In this bed the boulders vary from small 
pebbles to boulders up to 1 foot in diameter. The boulders are 
cemented by a matrix o) red sandstone, and are of two types, that 
is grey limestone, obviously derived from the Karnawkala or Moul- 
mein Limestone, and red sandstone. The deiivation of the red 
sandstone boulders is not known. It they are derived from the Red 
Sandstone group, then the conglomerate would be later in age than 
the red sandstone. There is however no evidence ot such a rela- 
tionship of the conglomerates to the red sandstones. On the othei 
hand there is no evidence of an eailier red sandstone from whence 
these pebbles can have been derived. The problem can only be 
solved by detailed mapping; meanwhile I group these conglomerates 
with the Red Sandstones, but with the suggestion that they may 
possibly be of later age or at least a high hoiizon in the Red Sand- 
stones. From this outcrop the conglomerate bed appears to strike 
in a diiection about 40° west of north. It is again seen in two ex- 
posuies near the Thekaya ohaung, and is oi a similar type to that 
already described. The eonglomei ates aie again seen in the angle 
ot the Thaungyin about 2 miles N.N.W. of the Thekaya chaung. 
Again, conglomerate is found in the Thaungyin two miles to the N. W. 
at the mouth of the Mawpathu chaung. To the west of the con- 
fluence ot the Mawpathu and Thaungyin one sees this conglomerate 
of Red Sandstone age, while to the east are Tertiary Bands with a 
gentle dip. The red conglomerate dips at angles of about (50°. 

Thus it would appear that there is a definite strike of this con- 
glomerate for a distance ot about six miles, this strike being parallel 
to the hill-ranges of the neighbourhood. The conglomerate in the 
northern exposure is closely associated with Karnawkala Limestone 


o 
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upon which it is Been in one section neat the Lehpo chaung to Test. 
Tf however it is a basal bed of the red sandstones we must regard 
the boulders of red sandstone which it contains as coming from an 
unknown source. In the present state of our knowledge, it is not 
possible to state its relationships, but wo may provisionally group 
it with the Bed Sandstones. Another locality where a somewhat 
similar conglomerate was seen is the Pawhkahpu chaung at a point 
about If miles E.S.E. of Tawokywa. Here a conglomerate of lime- 
stone pebbles in a calcareous cement appears vaguely to dip at an 
angle of about 80° to west. Again in the Thapadaw chaung, not 
quite f mile from the last mentioned spot, is a conglomerate with 
pebbles of red sandstone. These conglomerates were at the time 
referred by me to the basal Tertiaries, but it has since appeared to 
me more probable that they are of Red Sandstone age. But in the 
neighbourhood of Tawokywa, the geology is greatly obscured by 
the extraordinarily dense forest. Owing to the difficulties of mov- 
ing about this part of the country and to the shortness of time at 
my disposal, I was compelled to leave the study of these conglo- 
merates incomplete. 

It has been already remarked that the Tertiary deposits fall 
into two divisions, a lower group of sands 
Basal Sarids. ° C ** A ’ an ^ boulder beds, and an upper of shales with 
oil-shale. The lower sandy group is exten- 
sively developed, and is found in the neighbourhood of Eamawkala 
gorge in the north, and in the south from Phalu to about four miletf 
south of Phalu on the Thaungvin river. It is found forming a ring 
all round the Htichara basin, where it extends on both sides of the 
oil -shales from Tawokywa m the north to Thingannyinaung-ywa* 
thit in the south, and it occurs west of Phalu along the Forest 
Reserve boundary. The sands are generally loose current-bedded 
sands recalling those of the Irrawaddy series of Upper Burma, but 
fossil wood although present is very sparsely distributed in them. 
The wood appears to be in type very similar to that of the Irrawaddy 
series, and is dicotyledonous. Some large logs were seen on the 
banks of the Thaungyin at Phalu Forest Bungalow, The sands 
contain pebbles and boulders of Archaean rocks, viz. vein quartz, 
quartzites, quartz mica schists, tourmaline pegmatites, axjd gra- 
nite gneiss. The boulders vary in size from place to place. As a 
rule they are smaller near the top of the sands, and larger near the 
base, A diameter of 1 foot is quite common in the t«uud strata. 
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But fti several spots some enormous boulders were found. About 
.two miles east ot Htichara, and a fuilong or so S.E. of Forest Post 
33 of the Mepale (Extension 1) Foiest, I saw some boulders or gneiss 
which were up to 8 feet in diameter. Again about 1 mile N.E. of 
Tawok-ywa, similar enormous boulders occur Fairly laige bould- 
ers are seen also to the west of Plialu in the Tertiary sands exposed 
along the Mekane Forest Boundary. In places the beds are gravels 
or loosely consolidated conglomerates, grading into pebbly sands 
or sands of more homogeneous type 

Near Tawokywa, and in the Mepale uver W. and R W. of Tawok- 
ywa, massive beds of coarse arlcose and giits of a grey or buff colour 
are found. # 

In two localities, not far below the top of the basal sands, reefs 
of freshwater limestone are developed. The first locality is about 

miles tl. N.E. of Htichara village. In this locality the limestone 
is 'partly silicificd It contain-* abundant fresh water shells. Collec- 
tions were made both by Prof J. W Oresroiv in October 1921 and 
by myself and Mr. F. W Walker about one month later. Both 
collections were sent to l)r. N Annandale, Director of the Zoolo- 
gical Survey of Tndia, who is now engaged in the description of the 
shells. Dr. Annandale has kindly givou me a summary of Ins results. 
Ilis provisional identifications are as follows : — 

Family Melamidcu. 

Acrostoma intermedium sp. nov. 

Acrostoma cotteri sp nov. 

Family Viviparidce. 

Vivipara gregoriana sp. nov. 

Vivipara dubiosa sp. nov. 

Family Vnionidce. 

Indonaia bonneaudensis (Eydouv) see Fauna of British 
India Vol. Mollusca (Freshwater Gastropoda and Pelecy- 
poda) by H. B. Preston, p. 140. 

Indopseudodon rostratus sp. nov. 

Lcmellidcm (?) quadratus sp. nov. 

All tjie species are new with the exception of Indonaia bonne- 
audensis, which is still living Dr. Annandale considers that the 
ag of the beds cannot be procisely determined from this fauna 
but it obviously comes fiom Teitiaiy beds and is not very new ; 
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there is nothing against the view that they may be Miocene, but, 
little in favour of such precision. 

The second locality is in latitude 10° ii' 0" and longitude 98° 29' 
15" about half a mile N.N.W. of the hill called Yobu Taung. This 
hill is one mile west ot the confluence of the Mepale and Thaungyin 
rivers. The limestone here is somewhat silicified, and l saw no 
traces of fossils. 

The basal sand group is easily distinguished from the oil-shale 
group above by the nature of the forest. The sands arc covered 
by open diptorocarp forest, while a dense growth of bamboos covers 
the shale country. 

The basal sands usually dip at fairly gentle angles. Near Phalu some 
• steep dips were seen (up to 55°) in sandstone, but these were quite local. 

Before 1 conclude my description of the Basal Sands, I may 
mention that the curiously large boidders of Archa)an rock found 
in some localities near their base are comparable with those boulders 
of similar large size found by me in the Pleistocene deposits of 
Pakokku. Like the boulders of the Pakokku district, these of 
Amherst seem to have been carried several miles from their source. 1 

The oa^al sands group passes upwards conformably and some- 
what gradually into the oil-shale group. The distinction between 
the two groups is well marked in the Htichara basin. But in the 
Phalu and the Mesauk-Methalaun-Melamat basin there are frequent 
sands associated with the upper shale group, while a freshwater 
shelly limestone is very frequently exposed in the shale group of the 
latter area. The division of the Tcrtiaries into two groups is here 
not so well marked, but still is quite recognisable. 

The group now to be described is predominantly clay and shale, 
but with subordinate beds of sandstone. Thin 

Oir-8hafesroup CkS ? ^ both of a pure and of an 

impure type occur, especially in the basin north 
of Myawaddy, which is bisected by the Thaungyin (the Mosauk- 
Methalaun-Melamnt basin), but they are less common in the other 
two basins. The limestone contains traces of shells of Molaniide 
and Viviparids, and is clearly a freshwater deposit. The shales 
themselves are frequently fossiliferous, and have yielded specimens 
of teleostean fish, of dicotyledonous leaves, of one fern leaf, and 
ono specimen of a spider. No attempt has been made to identify 
any of these specimens. 

1 Jnurw. Atiut. fine, tin iff, (New Her.), Vol. XJV, p. 419, (1918). 
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Oil-shale is abundant in the lower part ol this group, and occult 
interbedded with barren shale. It is easily recognisable by its 
toughness and ability to withstand a sharp blow of the hammer 
without breaking, by the fact that it can be cut into shavings with 
a knife while barren shale crumbles to powder, by its dark grey or 
brown colour, and especially by the peculiar smell given out when a 
small splinter is heated in the llame of a match. Sometimes the 
oil-shale is rich enough to ignite whim heated. It may occur either 
• in thick layers or in papyraceous lamina). There appear to be all 
grades of shale present from completely barren shale to high grade 
oil-shale. Low grade oil-shale and shales with less than 5 per cent, 
of volatile matter are abundant, but cannot easily be distinguished 
from barren shale. No trace of lignites was seen in these beds. All 
the evidence points to the fact that the group wab laid down in fresh 
water. *No trace of salt water fauna has been found. In one sec- 
tion near the base of the shale group, at the bend of the Mcpale 
river opposite post 15 of the Mcpale (Extension 1) Forest boundary, 
(that is about 1 mile N.N.W. of the confluence of the Tliingannyi- 
naung and Mepale rivers), tv\o thin bauds of gypsum, I inch and 
l inch thick respectively were been. This was the only occurrence 
of gypsum observed. 

The country through which the shale group exteiulb ib covered 
with dense jungle, mainly of bamboo. There arc few exposures, 
except in the stream sections. In reserved areas, such as the 
country between Tawokywa and Iltichara, it is impossible to get 
through the forest without a most laborious process of cutting a 
path, while the necessity of continually walking in a stooping posi- 
tion is very tiring. The jungle growing upon the oil-sluile group of 
Amheist is probably amongst the thickest found in Burma. In 
this respect it contrasts with the open forest of rather stunted trees 
found upon the lower group of basal sands. 

In the Htichara basin, the dips are usually gentle varying from 
20° to 15°. It is rather exceptional to 'find 
tiar^bas^. Ter " suc ^ 11 stec P &P aB that at Pit 1, where the 
angle is 30°. The dips arc not however in- 
variably oriented towards the centre of the synclinal basin, and we 
must suppose a certain amount of undulation in the strata. The 
disturbance is of a gentle type. The Phalu basin was not examined 
in detail, but appears to show very much more minor folding and 
contortion in the shalo zone than is seen at Htichara. The Mesauk- 
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Methalaun-Melamat basin li-ee mainly in Siam and only touches upon 
British territory. The dips are generally gentle and the Oil-shales 
are sometimes almost horizontal. 

PART II — ECONOMIC GEOLOGY OF THE OIL-SHALES- 

It has already been pointed out that there are three Tertiary 
basins in Eastern Amherst. These are Utichara, Phalu and Mesauk- i 
Methalaun-Melcmat. I visited all three, and collected, a series of 
samples from each. Those from the latter two basins were unfor- 1 
tunately reported lost in transit between Rangoon and Calcutta but 
as they were outcrop samples, the results would not have had great 
significance. From the Htichara basin, on the other hand, I was 
able to obtain representative samples from pits 
J5Z? "" ‘" M w “’ ,iri " cores. These were examined by 

Mr. II. (Vookshank in the Geological Survey 
Office, Calcutta. Preliminary determinations were made of the 
volatile matter in the dried shales by the same method as is used 
for the proximate analysis of coal samples. The samples rich in 
such volatile matter were afterwards subjected to destructive dis- 
tillation, and in a few instances the ammonia produced was deter- 
mined at the same time. The apparatus used was designed on the 
lines of that used by E. L. Lomax and F. (J. P. Remfry. 1 500 
grams of shale broken into pieces of smaller diameter than 1 cm. were 
slowly heated in a horizontal iron retort to G00°0 while steam at 
about 15(ri(J was passed in. The distillate was condensed in a 
vertical Liebig’s condenser leading to a Wolff’s bottle. The gases 
issuing from this were washed wilh oil to collect heavy hydrocarbon 
vapours, and with sulphuric acid to collect ammonia. The oil 
obtained Lom all the determinations was subjected to fractional 
distillation, and the results were all scaled down in accordance with 
the amount of water contained in iliis combined sample. 

Part of the area under report has been tested with a Calyx drill 
by Messrs. M. E. MooLi & Sons, Ltd., and the cores obtained havo 
boon examined by the Company’s mining engineer, Mr. R. H. 

Crozier. He used a vertical electrically heated 
methud'of 1 “ 'cores. retort through which steam was passed. The 
distillate from 500 grams of shale w^s passed 
through air-cooled coudensors, then through two water scrubbers, 

1 Jomu linl. l’drthum Tah., Vol. Vlf, 3C,|1921). 
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"and through another scrubber charged with a weighed quantity of 
kerosene oil. Each distillation took about two hours. The water 
first given off was drained from the condenser and weighed ; the 
results were then calculated on the weight of the shale used, after 
deducting the weight of this water. The crude oil was drained from 
the condenser and water scrubbers, separated as far as possible from 
water and weighed. Mr. Crozier’s oil percentages, in my opinion, 
require a slight correction for water, which can be seen under the 
microscope in samples of the oil collected. He estimates thiB at 
3 to 4 per cent., but it may be noted that a sample of crude oil ^nt 
from Messrs. Moola & Sons to the Geological Survey Office, Cal- 
cutta, contained 13 per cent. This, however, Mr. Crozier considers 
to be far beyRnd the average. The results of Mr. Crozier’s assays, 
which have been kindly communicated to the Geological Survey 
of India by Messrs. M. E. Moola & Sons, arc given in tabular form 
at Jbhe end of this paper. 

We may now consider the nature of the oil-shales in each of the 
three basins. From a point about miles 
Shale con * en * s of the north of Htiehara village to one on the Mepale 
not quite two miles south of the village, 
there are numerous outcrops of oil-shale which tend to strike in a 
N.-S. direction. This is the aiea which has been drilled by Messrs. 
Moola & Sons. The oil-shale, which outciops about \\ miles north 
of Htiehara camp, is to be seen in the Thelamedaw chaung, and is 
under water in the bed of the chaung. A sample of the dried shale 
taken by me was analysed in the Geological Survey Office, and gave 
2*59 per cent, of moisture, 49-25 per cent, ol volatile matter in the 
dry sample and 54*41 gallons of oil per ton of shale. Another out- 
crop, about l mile west of pit 5, showed 42*57 per cent, of volatile 
matter. Further south, samples were taken from four pits which 
had been dug by Messrs. Moola & Sons, Ltd. Of these four pits 
the most northerly is pit 1. This was about 13 feet deep. Three 
samples were taken from it, viz., sample 1, or the top 2 ^t. 5 ins., 
sample 2, or the next 6 ft. 9 ins., and sample 3, or the next lower 
3 ft. 9 ins. Of these samples, sample 1 showed alternate layers of 
clay and shale, sample 2 was mainly oil-shale, and sample 3 W3* 

oiL§hale with thin partings of clay, similar to sample 1. 

♦ 

Sample 1 gave 7*14 per cent, of moisture and 23 J2 per cent, of \ 0 lut 1 U* matter. 
tt 3 ,, 5*55 ,, n »» 29‘itb „ „ 

t» 3 w 6 61 t , ,, , f 29*'$3 ,, ,, „ , f 
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Sample No. 1 yielded 9*78 gallons of oil and 20*05 lbs. of am* 
mpnium sulphate per ton of shale. 

Pit 4, about 3 furlongs to the south, is just over 25 feet deep* 
From this pit 4 samples were taken as follows: — 

Sample 4 from a thickness of 0 ft. 4 ins., from a depth of 2 ft. 
to a depth of 8 ft. 4 ins., contained 4-10 per cent, of moisture and 
33*10 per cent, of volatile matter. 

Sample 5 from a thickness of 8 ft. 4 ins., from a depth of 8 ft. 

4 ins. to a depth of 10 ft. 8 ins., contained 3*03 per cent, of moisture * 
and 30*09 per cent, of volatile matter. 

Sample 0 from a thickness of 3 ft. 4 ins., and from a depth of 
10 ft. 8 ins. to 20 ft., contained 5*28 per cent, of moisture and 30*41 
per cent, of volatile matter. P 

Sample 7 from a thickness of 5 ft. 1 in., from a depth of 20 ft. 
to 25 ft. 1 in., contained 1*47 per cent of moisture and 25*09 per 
cent, of volatile matter. 

The richest sample, No. 1, yielded 1 (i* 20 gallons of oil and 14*713 
lbs. of ammonium sulphate per ton of shale. 

Pit 2 lies a furlong or so east of Iltichara village. The depth 
was over 20 ft. Three samples weie taken and examined. 

Sample 8, from t lie top (3 ft. 8 ms., contained 5-20 per cent, of 
moisture and 29*09 per cent, of volatile matter. 

Sample 9, irom a thickness ot 3 ft. 9 ins., next below, contained 
2*44 per cent, of moisture and 3(5*10 per cent, volatile matter. 

Sample 10, from a thickness oi 10 ft. next below, contained 
3*4i per cent, of moisture and 32*00 per cent of volatile matter. 

The sample richest in volatile matter, No. 9, yielded 14*44 
gallons of oil and 1 (5*08 lbs. of ammonium sulphate per ton. 

The most southerly pit is pit 3, which is nearly £ mile south 
by east of Htichara. From this pit three samples were collected and 
tested. 

Sample 11, from top to 5 ft. 8 ins., depth, contained 5*61 pel 
cent, of moisture and 28*29 per cent, of volatile matter. 

Sample 12, 3 ft. 9 ins. thick, from 5 ft. 8 ins. deep to 9 ft. 5 ins., 
contained 1*7 0 per cent, of moisture and 36*98 per cent, of volatile 
matter. 

Sample. 13, 14 ft. 7 ins. thick, from a depth of 9 ft. 5 ins. to 
24 ft., contained 3*5 per cent, of moisture and 29*10 per cent, of 
volatile matter. 

The richest sample, No. 12, yielded 25*01 gallons of oil per ton. 
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To the south of these pits an outcrop of oil-shalo is exposed in 
the Mepale river just east of the junction with the Htichara stream. 
This yielded 17*51 gallons of oil per ton and 22-31 lbs. of ammonium 
sulphate. Volatile matter amounted to 34*05 per cent. 

About three miles south of this last locality, there is an out- 
crop of oil-shale in the Thingannyinaung stream. The rock is 
entirely under water. A sample of tliio yielded only 7*94 gallons of 
oil per ton of shale. 

• The determinations reported above were made in the Geological 
Survey laboratory. 

Messrs. M. IS. Moola & Sons, Ltd., have 
lng' Cth0<1 °* Pro8pect * drilled the country near Htichara village in the 
• following manner 

A strip, two miles long from north to south, and one quarter of 
a mile broad, lias been divided into eight blocks of one square quarter 
mile each. At each corner of these blocks a bore has been put down 
to about 300 feet or less with a calyx drill. Also a bore has been 
put down in the centre of each block. The cores thus obtained have 
been analysed. Three cores were sent to Messrs. Simon Carves, 
one to the Geological Survey Oflice, Calcutta, and the rest were 
analysed by the Company’s Mining Engineer, Mr. It. 11. Crozier. 
The positions of the bores are shown on the map given in Plate 34. 
This map has been kindly supplied by Messrs. Moola & Sons. 

From the tabular statements of Mr. Croziei’s assays, given at 
the end of the paper, it will be observed that 
m bores 14, 15, 10, 17, 18, 20, 21,22, 23, and 
24 theie is mention of a mark at certain depths 
in the midst of rich shale. This mark is a band of calcareous mud- 
stone about inches thick and ; s regarded as a datum line whereby 
to correlate the bores in which it occurs. The persistence of this 
peculiar stratum throughout the bores, together with the similarity 
of the shales associated with it, indicates a considerable regularity 
in the bedding. It is unnecessary in this general description of the 
oil-shale area of Amherst to enter into minute detail regarding the 
various richer strata of oil-shale in Htichara. The figures of the 
analyses given above are easily intelligible to anyone who wishes to 
study them, and they indicate the presence of several quite rich 
strata *of oil-shale, the richest being that associated with the mark 
band, the others being at various heights vertically above this mark 
seam. The seam associated with this mark band is about 6 to 7 


Discussion of Mr. 
Crozler's assays. 
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feet thick and contains according to Mr. Crozier’s analyses between 
15 and 19 per cent, of crude oil. Underneath this thickness of six 
to seven feet of rich shale, the strata are considerably lower grade, 
but contain some oil. Thus for instance in bore 21, there is a 
thickness of 8 ft. 7 ins. of shale carrying 9*35 per cent, of crude oil 
situated 3J feet below the rich stratum. 

Above this seam, the Company have located five other seams, 

1 lie position of which is shown on the map (Plate 31). These seams 
have been struck in the various bores listed above, and the depths at* 
which they have been struck by the bores are indicated on the map. 
Thus the seam immediately above the mark seam (marked f on 
Plate 34), is struck in bore 23 at 931 feet, and here wo find a total 
thickness of 5 ft. 8 ins. of rich oil-shale, carrying 13*20 per cent, of 
crude oil, in 14 ft. 2 ins. of strata. 

Above this, in the same boro is a seam f ft. 8 ins. thick,- varrying 
10*93 per cent, of oil. Above this, boie 19 shows three more fairly 
rich seams, viz. from a depth of 207 ft. 2 ins. to 228 ft. G ins. a 
thickness of II ft. 5 ins. carrying about 11 per cent, of oil associated 
with 5 ft. 11 ins. of lower grade shale carrying 4*21 per cent, of oil. 
Above this at 139 ft. 5 ins. depth there is a thickness of 12 ft. 7 ins. 
carrying 8*08 per cent, of oil. Tim highest scam shown in these 
bores, is low grade ; there arc 5| loot ol shale carrying 8*02 per cent, 
of oil associated with considerable thicknesses of lower grade shale. 
The seams above that marked f are marked a, b, c, and d on the 
map, seam a being the uppermost. 

It is not necessary to go into further detail regarding these seams 
since a careful perusal of the bore records and the map will give all 
the information required. Enough has been said to show that 
primd facie these oil-shales are reasonably rich in ccitain zones, and 
their economic possibilities are worthy of serious consideration. 

A sample of crude oil, forwarded to the Geological Survey Office, 
Nature of the oil Calcutta, by Messrs. M. E. Moola & Sons 

from thi Htkhara Oil- was analysed by the Curator with the fol- 

8hftles * lowing result : — 


Per cent. 

Water 13 

Light naphtha (up to 150°) . 4 

Heavy „ ( „ „ J50°-200°) 3 , 

Keioaene, light and heavy to 300° .... *3 

Lubricating oil above 300° ....... 40 

Residue above 400° ........ 17 
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Messrs M. E. Moola & Sons also sent a sample to Messrs. Simon 
Carves, whose results were as follows 


Naphtha from gas 
Light naphtha 
Light burning oil 
Heavy burning oil 
Lubricating oil . 
Paraffin wax 
Cuke residue 


Per cent. 
l-3« 
4 
13 
20 ‘ 
43 
10 
10 


The above details give what is probably a fairly accurate idea 
of the east dank of the lltiehara basin. H 
Economic Value of now ) iaf . 1 0 ) lC considered whether these shales 
the 011-Shales. could be developed commercially. On the 

general prospects of the oil-shale industry reference* may be made to 
the recent monographs of II. B. Oronshaw and V. 0. Alderson. 1 

As these works, as well as various papers in the journals connected 
with petroleum, discuss the general prospects of the industry, it is 
not necessary to say much about it here. There is however a 
general consensus of opinion that, owing to the increased consump- 
tion of oil and the limited number of oil-fields, many of which are 
declining, the various deposits of oil-shale will sooner or later have to 
be worked. The success ol the oil-shale industry in general must 
depend to a great extent upon the maintenance of a good price 
for oil; a reversion to the low prices pievailing before the war 
would probably render the development of a shale proposition not 
greatly profitable. But, with a fairly high level ol market prices, 
and reasonably low production costs, there appears no reason why 
a shale proposition should not pay well. Each field has its own 
problems and difficulties which have to be encountered and over- 
come. Much will also depend upon the. skill and extent of the 
operations; a small plant is less likely to pay than one which 
works large quantities of shale. In the lltiehara field, there appears 
to ho a good supply of shale of a rich or fair average quality, so 
much in fact that it would he possible to obtain large quantities of 
shale by open -casting. Mining again is fairly simple ; the strata 
dip gently, they appear to be fairly regular, the barren shales can 
form $n excellent roof and floor, while the shales themselves would 


1 H. B. Crenshaw : “ Oil Shales,” (London, .John Murray, 1921) ; V 0. Alderson : 
Tho Oil Shale Industry ”, (F/A. Stokes Co., Near York, 1920). 
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form good Lard pillars. Probably retorting can be carried out by 
utilising the gases from the shale for heating. 

Difficulties in the way of developing this area (1) the lack of 
communications with the sea coast ; (2) the heavy rainfall and mon- 
soon Hoods ; (3) labour problems ; (1) the various retorting and 
refining difficulties, some of which arc very considerable, which 
must always be encountered in setting up a new industry in a new 
area. Some of these obstacles appear to be formidable, but perhaps 
they can be overcome. 

The lirst difficulty, the absence oi a good road or railway to 
Iltichara, might be met by the building of a railway to Myawaddy. 
This route has 1 believe been sun eyed ; it is one of the trade routes 
to Siam, and a railway would derive some revenue from this trade 
as well at from the he ivy non-llo tting timber which could be worked 
from the forests near Myawaddy. The railway need not be. entirely 
dependent upon the oil-shale industry for its profits, although 1 am 
not in a position to express any opinion upon the prospects of such 
a railway. The second difficulty, the heavy rainfall, which occurs 
from July to October, may inhibit the working ol open cut quarries 
during those months to a consideiable extent. 

The rainlall at Mepale has been recorded by Messrs. Steel Pros, 
and Co., Ltd., who have kindly Jurnislied me with returns ol rain- 
fall for a period ol ten years from 12)13 to 11)22. According to these 
statistics the average annual lainlall at Mepale is <SM inches that 
is rather less than hall that ol Moulmein. Although so much less 
than that of Moulmem, the rainfall is heavy and lulls mainly between 
May and October. Hence the country is flooded dining part of the 
rains, and the streams are swollen level with or over their banks. 
Nevertheless something might lie done by a system of drainage canals. 
Mining also could probably be canied on. As regards the remaining 
difficulties, it seems premature to discuss them. On the whole, 
the general impression gained from a study of the subject is that the 
oil-shales ol Iltichara deserve to be seriously considered as a probable 
source of oil, and that there may be prospects of their successful 
development. 

The west and north parts ol the Iltichara basin have not been 
tested ; all that can be done is to mention the 
oi mlchura basbi!* POrtS out crops of oil -shale. There are four 

outcrops of oil-shale in the Mepale river be- 
tween Mepale and JItiwapalaw villages ; these are shown on the map. 
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Farther north there is an outcrop of oil-shale just west of Pate village 
on the bank of the Mepale river. Another outcrop of oil-shale is 
seen on the bank of the Mepale Tiver about 1J miles north by east 
of Putc. There are also oil-shales about 3£> miles south-east of 
Tawokywa in the country near the junction of the Bawthalu and 
Pawhkahpu ehaungs, and not quite half a mile east of the junction. 
These were the only outcrops seen, besides those already described. 
They indicate the piescnec of oil-shale all iound the Htichara basin, 
but give us no information of the thickness, richness or extent of 
the oil-bearing strata. Doubtless all this area will in time be 
prospected. 

It is clear fjom the map that the greater part of the Phalu basin 
...... lies in Siam. Myawaddy itself is on alluvium, 

but t lie Jurassic Bed Sandstone series outcrops 
quite close to the town both to (he north and south. The first shales 
are exposed near Maw -taw tale \ ill age about 5 miles south of Mya- 
waddy. Here in the Thnungviu ri\er the oil-shales are well exposed. 
At the top of the section aie three feet of fail ly rich looking oil-shale, 
with some bauen or low guide shale below, followed again by a 
thickness ol 9 feet ol not veiv lich looking oil-shale, but containing 
some rieli looking bands. 

South ot this exposure oil shales are again seen in the Thaungyin 
at (lie 9th mile and 1th furlong cn the road to Phalu. Here I saw 
the following section: 


Ft. 1 1 1 H 

Sandy shales ft (> 

Oil-sImlcM, Jairly lull in nppeaiance 0 

Od shale, pool loohmu; . 0 0 

kS ‘ ul(l 0 0 

Shale (? od-h( mo’a) . 0 0 

S.nid 0 0 

Clay anti shale . ... , r » (I 

Sandy clay ...... 0 (i 

Oil shale ...... 2 (i 

Sand and shale ...... 2 0 

Sandstone ....... 10 


The two outcrops of oil-shale mentioned above ire insuflicient 
to give* us anv clear idea of the \aluc >1 the Phalu basin, but if the 
Htichara basin is developed, it will doubtless be worth while to tept 
this area further. 
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This basin which lies north of Myawaddy, and stretches as far 

as Kamawkala Gorge, exposes the upper oil- 

1 a tu i" *M e la m a t* ball rL* hhale division of the Tertiary rocks in several 

sections east of Htichara along the Thaungyin. 
The northern section near Kanmwkala is in the lower division of 
Tertiary basal sands. The most southerly exposure of oil-shales 
in this basin is one on the Siamese bank of the Thaungyin about If 
miles N. N. W. of Myawaddy. The oil-shaleR appear to be of a low 
grade quality here. For six miles to the north the Thaungyin 
passes through red sandstones, its course lying west of the Tertiary 
basin. In the latitude of Htichara, the Thaungyin turns east 
again, and traverses the Tertiary basin. Oil-shales g,re exposed on 
the Siamese bank f mile south of the Lewa Taung, and again 1 mile 
east and If inileA east of Lewa Taung, and further down stream, 
they are found If miles east bv north of the Uketpulu Tatifig. Of 
these four exposures, the first shows oil-shale about 1 foot thick, 
the second oil-sliale about 4 feet thick with 1 feet of banen strata, 
the fourth exposme shows about 1 foot of oil-shale. Two further 
exposures of oil-shale occur in the Thaungyin about 1 mile and again 

2 miles below the last-mentioned locality. The first exposure shows 
oil-shales about 1 foot thick, the second, which is on the British 
bank, shows only about fi inches of oil-shale. The next exposure 
of oil -shale is about G miles to the north at the junction of the Nvali- 
a ehaung with the Thaungyin. The oil-shale exposed here is about 
1 foot thick. 

Generally the impression derived from my examination of the 
Thaungyin section is that the Mesauk-Methalaun-Melamat basin 
is not so rich in oil-shale as that of Htichara, but the best 
oil-shale of the basin is exposed near the Uketpulu and Lewa 
Taungs. One cannot however judge from the casual sections of 
the Thaungyin. It would appear that most of the basin lies in 
Siam cast of the Thaungyin river. The country between Mesauk 
and Taung Mesauk is possibly oil-shale territory. Nevertheless, 
if the Htichara basin ever is developed, attention will doubtless 
be directed also to those other basins which lie so near, although 
they arc less accessible. We however know little about these 
basins, and must at present be content with the knowledge that oil- 
shale does occur in the localities mentioned, and we must refrain 
from attempting to form any opinion at present of their economic 
possibilities. 
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Results of Analyses of Oil-shale from Borings near Htichara by 

Mr. R. H. Crozier. 

Samples in each case have been cut in accordance with the 
appearance of each individual core and without reference to cores 
previously sampled : — 


Bore No. 1 . Position 


A. 71 
5-:u ' 


Samplo 

No. 


Depth. 

* 



Sample 

cut 

Romaiks. 

Percentage 

Crude oil 

_ 

Ft. 

In. 


Ft. 

In. 

Ft. 

In 



1 

0 

0 

to 

10 

0 

1 

0 


11-1 

2 

12 

0 

to 

10 

0 

4 

6 


010 

3 

10 

0 

to 

22 

0 

(i 

0 

.... 

5-13 

4 

i 35 

0 

to 

38 

0 

2 

9 


12-0 

r/ 

38 

0 

to 

13 

3 

4 

1) 


3*52 

o 

09 

0 

to 

74 

0 

5 

0 


35 

7 

79 

3 

to 

82 

0 

2 

9 


8-7 

8 

02 

0 

to 

08 

G 

5 

9 

Not mclnth d in average. 

2- 47 

0 

115 

0 

to 

117 

0 

1 

0 


0-28 

10 

147 

0 

to 

150 

7 

} 4 

10 

1 

«■ 18 


143 

0 

to 

145 

0 

, S 

i ’ I 

11 

153 

3 

to 

157 

5 

4 

o 

I 

51 

12 

1G7 

0 

to 

170 

0 

' 3 

0 

Hole finished JJOU , 

1 0*82 


Bore No. 2. Position 


124 

0 

to 

120 

0 

2 0 , 

1 

4-85 

130 

0 

to 

143 

0 

3 3 1 

Small handb here. [ 



Bore No. 3. Position 


1 

2 

0 

to 

10 

0 

8 

0 

Excluding 1' 0' decom- | 
poked filmic (.lay. 

11 02 

2 

10 

0 

to 

14 

0 

X 

0 

Not included m m c rage. 

2-2 

3 

14 

0 

to 

20 

0 

0 

0 


90S 

4 

20 

0 

to 

28 

0 

8 

0 


501 

5 

31 

0 

to 

41 

0 

10 

0 

1 f 

1 -25 

0 

70 

8 

to 

81 

s 

8 

0 

>Not included in< 

1*80 

7 

> 94 

0 

to 

97 

0 

3 

0 

J average. ( 

5-00 

8 

100 

7 

to 

in 

0 

0 

5 

.... 

500 

9 

113 

0 

to 

118 

7 

5 

7 

.... 

11-55 

10 

141 

0 

to 

140 

0 

2 

0 


| 511 


300 
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Bore No. 3 — conld. 


Sample 

No. 

Depth. 

Sample 

cut. 

Remarks. 

Percentage 

of 

(Yudc oil. 


Ft. In. Ft. In. 

Ft. in. 



11 

100 0 to 171 0 

4 6 


30 

12 

185 0 to 180 () 

1 0 


8-8 

i:t 

1ft 1 0 to 197 0 

r» o 


0-34 

14 

100 0 to 204 0 

4 0 



10-52 

15 

204 0 to 207 0 

3 0 


31 

10 

230 0 to 233 11 

• 

i 

3 5 

Rain nee of cores slfippod 
to Simon (’a ryes to] 
analysis. 

3*58 

1 4 


Bork No. 4. Position < A ‘* 

(r J.{ 


1 

13 

0 

to 

Ift 

0 


0 

0 


5-12 

2 

24 

31 

0 

0 

to 

to 

27 

3ft 

0 

0 

\ 

* 

ii 

0 


1 00 

3 

19 

0 

to 

24 

0 







27 

0 

to 

31 

0 

[ 

13 

0 


4-8 


3ft 

0 

to 

44 

0 

) 





4 

14 

0 

to 

55 

0 


11 

0 


3-0 

5 

55 

0 

to 

57 

0 


2 

0 


8-33 

0 

58 

0 

to 

70 

0 


12 

0 

Not included in average 

2*2 

7 

SO 

0 

t o 

85 

0 


3 

0 


5-7 

8 

70 

3 

to 

80 

0 


1 

3 


3-8 

ft 

ftO 

0 

1 O 

!)4 

0 


o 

0 


8-13 

10 

01 

0 

to 

!)7 

0 


3 

0 


4-0 

11 

103 

0 

to 

101 

0 

) 

n 





105 

0 

to 

107 

1) 

s 


.) 


4-0 

12 

120 

128 

ft 

4 

to 

to 

121 

132 

0 

1 

l 

) 

7 

3 



13 

no 

0 

to 

J 57 

3 


11 

3 


H 

14 

100 

0 

to 

177 

0 


11 

0 



15 

185 

0 

to 

181) 

4 


4 

4 


3*00 

10 

2L3 

3 

to 

215 

0 







210 

224 

0 

0 

to 

to 

211) 

227 

0 

0 

/ 

c 

8 

ft 


14-38 


22S 

3 

to 

229 

ft 

) 





17 

210 

91^ 

0 

i\ 

to 

4 4 V 

213 

3 

(5 




C Intermediate lower 

) 


21!) 

227 

u 

0 

0 

lO 

to 

to 

it i O 
221 
228 

0 

3 


11 

0 

< grade hands of 

/ sample 10. 

( 

18 

232 

0 

to 

235 

0 


3 

0 

• • • • 

704 

Ift 

27ft 

0 

to 

281 

0 


2 

0 

.... 

4*43 

20 

2!)4 

0 

to 

290 

0 


2 

0 

.... 

601 
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Bore No. 7. Position A 


Sample 

No. 


Ft. 


Depth. 


In. 


Sample 

cut. 


Ft. In. 


Ft. In. 


Remarks. 


Percentage 

of 

Crude oil. 


1 

24 

9 

to 

34 

9 


10 

0 

.... 

2 

34 

9 

to 

39 

7 

* 

re 

10 



42 

2 

to 

43 

2 

> 

• i 

.... 

3 

44 

10 

to 

48 

2 


3 

4 

.... 

4 

57 

4 

to 

65 

0 


7 

8 


6 


0 

to 

70 

0 


11 

0 

Sample includes 15* 









small limestone bands 










which could l\p ex- 
cluded in mining. 

6 * 

. 80 

11 

to 

90 

3 


3 

4 

.... 

7 

95 

0 

to 

102 

4 


7 

4 

.... 

8 

113 

0 

to 

117 

4 


3 

6 


9 

125 

0 

to 

128 

6 


3 

0 


JO 

153 

9 

to 

159 

10 


0 

1 


11 

168 

0 

to 

170 

4 


2 

4 


12 

171 

8 

to 

174 

0 


2 

4 

.... 

13 

175 

8 

to 

177 

0 






178 

0 

to 

181 

11 

y 

7 

0 

.... 


182 

0 

to 

184 

0 

j 




14 

194 

8 

to 

202 

0 


? 

4 


15 

205 

0 

to 

208 

0 


3 

6 

.... 

10 

220 

6 

to 

225 

0 


4 

6 


17 

225 

0 

to 

231 

0 


6 

0 


18 

231 

6 

to 

235 

0 


3 

6 | 

19 

238 

6 

to 

247 

0 


8 

6 

20 

250 

0 to 

261 

0 


4 

6 1 

21 

263 

0 

to 

268 

0 


5 

0 

Not included m average.) 

22 | 

208 

0 

to 

270 

6 


2 

0 

23 1 

277 

0 

to 

281 

0 


4 

0 


3-66 

3-5 

2-97 

2-68 

7*94 


3-22 

2*13 

8-47 

614 

5*45 

7*66 

6*48 

6*65 


501 

7*03 

3*25 

2*66 

0*98 

63 

2*75 

1-71 

7-78 

57 


Bore No. 8. Position 


1 

27 

5 

to 

28 

0 


2 

1 


4*9 


29 

6 

to 

31 

0 






2 

32 

6 

to 

36 

0 


4 

0 


3 *05 

3 

40 

3 

to 

45 

10 


5 

7 


60 

4 

40 

7 

to 

48 

9 


2 

2 

Not included in average. 

119 

5 

73 

0 

to 

75 

0 

} 

5 

8 


2 *46 


77 

4 

to 

81 

0 

S 





0 

81 

10 

to 

85 

6 


3 

8 


3-49 

7 

116 

6 

to 

118 

0 

) 

4 

0 


312 


118 

6 

to 

121 

6 

s 





8 1 

126 

10 

to 

129 

4 


2 

6 

— 

5*14 

9 

134 

2 

to 

135 

4 

) 

4 

2 


3-49 


137 

0 

to 

140 

0 

> 






D 
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Bore No. 8 — contd. 


Sample 

No. 

Depth. 

Sample 
enl . 

Remark*. 

Percentage 

of 

Crude oik 

10 

Ft. In. Ft. In. 

155 10 to 1 58 t 

Ft In. 

2 0 


130 

1 l 

103 4 to 100 10 

3 0 


9-09 

12 

107 4 to 173 4 

0 0 


4-8 

13 

180 8 to 185 4 

4 8 


3-3 

14 

100 4 to 202 8 

3 4 

Not included in average. 

148 

l r> 

203 1 to 200 0 

2 8 

.... < 

8-75 

ir> 

21 i 0 to 210 0 

2 0 


4-2 


Bore No. 9. Position A ' - ? B 


58 

1 

to 

02 

5 

i 

0 


3-80 

78 

81 

8 

8 

to 

to 

80 

82 

10 

8 

3 

2 


0-29 

80 

0 

to 

88 

0 

o 

0 

0* Band haul How lime- 

10-00 








stone. 


90 

8 

to 

04 

11 

4 

3 


509 


Bore No. 13 (Supplementary to Bore No. 9). 






Part 4.] 


803 


Cotter : Oii-shales oj Amherst, Burma. 
Bore No. 10. Position A ' 0 


Sample 

No. 

Depth. 

Sample 

cut. 

Remarks. 

Percentage 

of 

Crude oil. 


Ft. 

In 


Ft. 

In. 


Ft. 

In. 



J 

34 

0 

to 

35 

0 


1 

10 


10-17 

2 

42 

4 

to 

44 

5 


2 

1 


4-12 

3 

44 

5 

to 

48 

0 


4 

1 

.... 

7-02 

4 

48 

0 

to 

52 

4 


4 

10 


3-45 

5 

52 

4 

to 

50 

0 


3 

8 


9*52 

6 

5C. 

0 

to 

58 

0 


2 

0 


3-24 

7 

79 

2 

to 

HI 

2 


2 

0 


4-39 

8 

113 

3 

to 

114 

3 


•» 

o 

• 

4-5 


120 

4 

to 

122 

0 

) 




9 • 

* 114 

3 

to 

119 

0 


5 

3 

Two white limestone 

19-10 










hands 2" and 5" wide. 


10 

120 

3 

to 

130 

10 


(5 

s 


11-19 


131 

8 

to 

133 

9 

S 




11 

125 

9 

to 

120 

3 







130 

10 

to 

131 

8 

f 

) 

2 

10 

.... 

3-70 


133 

9 

to 

135 

3 





12 

148 

9 

to 

152 

0 


3 

3 


3-5 

13 

152 

0 

to 

155 

0 


3 

0 

.... 

9-4 

14 

155 

0 

to 

158 

3 


3 

3 


311 

13 

172 

0 

to 

177 

0 


5 

0 

Not included in aveueo. 

1-0 

10 

187 

0 

to 

191 

1 


4 

1 


7-75 

17 

210 

5 

to 

211 

8 


4 

3 


5-12 

18 

222 

1 

to 

224 

5 


r, 



0-72 


218 

3 

to 

221 

9 

s 


4 


19 

204 

4 

to 

205 

10 


1 

0 


15-05 

20 

209 

9 

to 

272 

9 


3 

0 


4-9 


Bore No. 11. Position 
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Bore No. 12. 


Position 


A. 5 
4*5 


Sample 

No. 

Depth. 



Sample 

cut. 

Remarks. 


Percentage 

of 

Crude oil. 


Ft. 

In 


Ft. 

In. 


Ft. 

In. 





1 

15 

0 

to 

16 

6 

\ 

6 

10 




f 

4*56 


17 

0 

to 

22 

4 

S 




2 

23 

8 

to 

29 

0 


5 

4 




8 *69 

3 

56 

6 

to 

58 

0 


1 

6 




8*86 

4 

60 

0 

to 

61 

2 


1 

2 




3*03 

5 

71 

74 

4 

4 

to 

to 

72 

76 

6 

9 

t 

s 

3 

7 


« 


512 

8 

02 

0 

to 

93 

6 


1 

6 




10*46 

7 

99 

8 

to 

103 

0 


4 

4 




8-64 

8 

103 

0 

to 

106 

6 


3 

6 




** 3 9 

0 

106 

6 

to 

110 

8 


4 

2 




14*66 

Id 

112 

2 

to 

116 

0 


3 

10 




2*42 

11 

134 

11 

to 

137 

11 


3 

0 




5*68 

12 

153 

0 

to 

156 

3 


1 

3 




5*46 

13 

156 

3 

to 

160 

0 


3 

9 




3*76 

14 

168 

0 

to 

170 

G 


2 

6 




5*37 

15 

170 

6 

to 

177 

3 


6 

9 

2" white 

band 

at 

17*45 

■ 









175' 2". 




Id 

177 

3 

to 

182 

2 


4 

11 

, , 



3 41 

17 

182 

188 

2 

9 

to 

to 

185 

191 

7 

0 

> 

s 

5 

8 

2" white 
l an' 7* 

band 

at 

12*96 

18 

185 

191 

7 

0 

to 

to 

188 

192 

9 

3 

1 

s 

4 

5 

loo / . 



3*88 

10 

208 

2 

to 

211 

6 


3 

4 




10*19 

20 

211 

6 

to 

216 

0 


4 

6 




3*21 

21 

220 

X 

to 

231 

3 


1 

7 




3*34 

22 

265 

0 

to 

267 

9 


2 

0 




2*97 

23 

268 

10 

to 

273 

0 


3 

2 




5*14 

24 

276 

0 

to 

279 

10 


3 

10 




70 

25 

280 

6 

to 

284 

0 


3 

6 




417 

20 

285 

0 

to 

289 

8 


3 

8 




0*7 

27 

243 

0 

to 

243 

6 

1 

n 

i 




e.nc 


215 

9 

to 

250 

4 

> 

u 

i 



5 

QUO 


A 25 

Bore No. 14. Position ^ 


1 

1 19 7 to 21 1 

1 6 

.... 

10*87 

2 

27 1 to 34 8 

7 7 

.... 

t 5*67 

3 

• 34 8 to 39 2 

4 0 


11*33 

4 

i 41 0 to 43 2 

2 2 

Not inoluded in average. 

1*63 

5 

G8 8 to 81 2 

2 6 

.... 

5*76 
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Sample 

No. 

Depth. 


Sample 

cut. 

Remarks. 


Percentage 

of 






Crude oil. 


Ft. 

In. Ft. In. 


Ft. In. 




t. 

6 

93 

9 to 101 

3 


7 G 

Shows white mark 

at 

1511 







99' r. 


7 

101 

3 to 106 

0 


4 ft 

t> _ 


2-94 

8 

10G 

8 to 109 

G 

) 

) 





112 

7 to 114 

0 

4 3 



14-0 

"9 

10G 

0 to 100 

8 

'i 






10ft 

0 to 112 

7 

> 

4 10 

.... 


4-G3 


114 

0 to 115 

1 

J 




10 

132 

4 to 139 

1 


G ft 

t * • ■ 


0-41 

r 

11 

130 

1 to 132 

4 

l 

3 3 

' 




139 

I to 140 

1 





1*23 

12 

152 

10 to 168 

8 


5 10 


t Not included 

in 

J 2-G4 

13 

1G4 

8 to 165 

8 


0 8 


average. 


I 0-7 


* IG7 

0 to 172 

8 

S 




14 

173 

8 to 184 

8 


11 0 




l io 

15 

185 

10 to 190 

G 

s 

5 1 




194 

0 to 194 

8 

.... 


30 

1G 

199 

G to 194 

0 


3 G 

.... 


G-fc 

17 

197 

8 to 200 

8 


3 0 

.... 

1 

i 

90 

18 

201 

G to 200 

8 


5 2 

- . . 

i 

5-7 

1ft 

229 

G to 231 

3 

\ 

s 

4 3 


i 

i 

3-14 


232 

ft to 235 

3 

- - 

1 

20 

241 

5 to 245 

3 


3 10 


i 

G-4 

21 

247 

4 to 251 

1 


3 9 


1 

4-G 

22 

271 

6 to 279 

0 


7 7 

• • 

1 

6-9 

23 

283 

2 to 287 

10 


4 8 


1 

4-8 

24 

288 

5 to 290 

8 

( 

G 8 



3-0 


291 

5 to 295 

10 

s 

1 “ 

1 


Bore No. 15. 


Posit i or 



1 

2 

4 

to 

4 

0 

* 

5 

2 1 


4 

10 

to 

8 

4 

> 



2 

8 

4 

to 

13 

8 


5 

4 

3 

13 

8 

to 

17 

0 


3 

4 

4 

17 

0 

to 

21 

1 


3 

1 

5 

22 

11 

to 

25 

1 


2 

o 


101 

0 

to 

102 

o ! 

h 



6 j 

102 

10 

to 

10G 

3 

y 

4 

10 


100 

7 

to 

107 

0 1 

i j 




10* Clay band 4 4'-10'. 
Mark at (>' 0''. 


18-81 


2- 9 
i2-9 

3- 1 
10*3 

4- 6 


Records of the Geological Survey of India. [ Vol, LV. 


Bore No. 16. Position 


Sample 

No. 




Ft, 

In 


Ft. 

In. 

1 

14 

11 

to 

15 

8 


22 

4 

to 

22 

11 

2 

27 

0 

to 

30 

0 

3 

HI 

1 

to 

87 

5 


1)2 

4 

to 

100 

o 

6 j 

91 

0 

to 

92 

4 


100 

2 

to 

101 

8 

0 

110 

2 

to 

120 

2 

7 

120 

2 

to 

123 

9 


Sample 

cut. 




Percentage 

of 

Crude oil. 


Maik ut 85' 7i* 


Bore No. 17. Position 


1 

13 

5 

to 

15 

0 







18 

21 

8 

8 

to 

to 

19 

22 

4 

8 

/ 

5 

11 

.... 

502 


20 

0 

to 

28 

0 

) 





2 

31 

9 

to 

35 

1 







37 

5 

to 

38 

5 


3 

8 

• • ■ • 

15*72 


11 

8 

to 

44 

0 

j 





3 

31 

4 

to 

34 

9 






35 

38 

1 

5 

to 

to 

35 

41 

7 

8 


5 

2 

.... 

700 


44 

0 

to 

45 

0 

) 





4 

49 

50 

8 

4 

to 

to 

50 

54 

1 

8 

* 

4 

9 

.... 

12 5 

5 

47 

3 

to 

49 

8 

"i 



• 



50 

1 

to 

50 

4 

y 

7 

0 

.... 

3*7 


54 

8 

to 

59 

0 

J 





6 

59 

0 

to 

61 

9 


2 

9 

j 

9*7 

7 

00 

9 

to 

08 

9 


2 

0 

.... 

4-23 

8 

95 

1 

to 

99 

7 


4 

G 

.... 

4*0 

9 

115 

5 

to 

119 

10 


4 

5 


5*6 

10 

129 

1 

to 

133 

3 


4 

2 

.... 

4*41 

11 

133 

3 

to 

139 

1 


5 

10 

.... 

8*44 

12 

101 

105 

4 

7 

to 

to 

162 

160 

11 

5 

! 

2 

5 

.... 

5*72 

13 

182 

10 

to 

188 

3 


5 

5 

.... 

4*49 

14 

205 

0 

to 

206 

5 


1 

5 

.... 

9*61 

15 

1 213 

4 

to 

219 

0 


5 

8 

.... 

6*68 

19 

220 

0 

to 

224 

0 


4 

0 

.... 

14*04 

17 

243 

7 

to 

247 

0 


4 

2 

.... 

3*31 

IS 

200 

7 

to 

266 

7 


6 

0 

Mark at 261' 5". 

17-or 

19 

260 

7 

to 

271 

7 


5 

0 

.... 

2*67 , 

20 j 

271 

0 

to 

273 

6 


2 

6 

— 

13*11 
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Sample 

No. 



Sample 

cut. 


Remarks. 


Peroentage 

of 

Crude oil. 


Ft. In. Ft. In. Ft. In. 


207 2 
211 10 
210 4 
215 1 
219 6 
223 10 
222 4 
226 O 
228 < 6 
231 6 
320 11 


to 210 4 
to 215 1 
to 211 10 
to 219 6 
to 222 4 
to 226 0 
to 223 10 
to 228 0 

to 231 6 

to 239 7 
to 324 7 


Bore No. 20. Position 


2 

9 

2 

11 

to 

to 

2 

20 

9 

l 

} 

) 

10 

9 

— 

23 

9 

to 

27 

0 


3 

3 

.... 

59 

10 

to 

62 

5 


2 

7 

Not included in average. 

73 

9 

to 

70 

0 


2 

3 

.... 

80 

0 

to 

91 

11 


5 

11 

.... 

91 

11 

to 

99 

0 


7 

1 

.... 

115 

8 

to 

117 

8 


2 

0 

.... 

140 

0 

to 

141 

6 

"I 




145 

4 

to 

146 

9 

y 

5 

9 

«... 

149 

0 

to 

151 

10 

j 




151 

10 

to 

152 

10 

\ 

s 

rr 

9 


155 

9 

to 

160 

6 

0 

.... 

160 

6 

to 

169 

6 

1 


0 


16G 

0 

to 

168 

0 


7 

.... 

190 

7 

to 

203 

9 


7 

2 

Mark 201' 10'. 

209 

5 

to 

212 

2 

i 

) 

A 

1 


214 

8 

to 

216 

0 


.... 

195 

9 

to 

196 

7 





205 

9 

to 

209 

5 

f 

8 

0 

2' 8' core lost. Actual 

212 

2 

to 

214 

8 




core 5' 4'. 

216 

0 

to 

217 

0 

) 





Bore No. 21. Position 


6 7 to 9 0 

13 4 to 14 1 

19 0 to 20 0 

23 4 to 31 2 

42 6 to 43 7 

53 0 to 55 4 


9 ° ri 
u i y 
20 0 J 
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Bore No. 21 — contd. 


Sample 

No. 

Depth. 

Sample 

cut. 

Remarks. 

Percentage 

Crude oil. 


Ft. 

In. 

Ft. 

In. 



Ft. 

In. 



4 

02 

4 

to 

63 

5 

1 

1 






65 

3 

to 

66 

5 


y 

3 

0 

.... 

4-35 


71 

9 

to 

72 

6 

J 

r 




5 

79 

2 

to 

79 

10 

1 







81 

4 

to 

82 

5 

i 







84 

7 

to 

86 

10 



9 



15-87 


92 

4 

to 

94 

2 

i 

> 

1 



94 

6 

to 

96 

7 





• 



100 

2 

to 

101 

2 







0* 

79 

10 

to 

81 

4 








82 

5 

to 

84 

7 

/ 

f 

9 

6 


5-91 


86 

10 

to 

92 

4 

1 


.... 


94 

2 

to 

94 

6 


) 





7 

140 

1 

to 

142 

6 

) 

7 

re 


6-6 


* 151 

0 

to 

156 

0 

S 

I 



8 

150 

0 

to 

161 

11 



5 

11 

.... 

10-91 

9 

171 

3 

to 

172 

1 


) 





174 

0 

to 

174 

9 

( 

r 

3 

5 


7-38 


184 

9 

to 

185 

9 

( 


.... 


187 

5 

to 

188 

9 


) 





10 

197 

3 

to 

199 

5 



2 

2 


6-50 

11 

201 

5 

to 

207 

10 



6 

5 


8-43 

12 

207 

10 

to 

213 

9 



5 

11 


13-20 

13 

252 

6 

to 

259 

0 



6 

6 

Mark at 254' 5\ 

1914 

14 

262 

7 

to 

271 

2 



8 

7 


9-35 

15 

251 

269 

2 

0 

to 

to 

252 

252 

6 

7 

> 

4 

11 


4-40 


Bore No. 22. Position 


1 

11 

0 

to 

12 

4 

"I 






21 

9 

to 

22 

9 


6 

11 

.... 

10-84 


28 

1 

to 

32 

8 

/ 





2 

48 

6 

to 

50 

0 


1 

6 


9-59 

3 

70 

0 

to 

74 

9 


4 

9 


4-74 

4 

89 

3 

to 

89 

8 







93 

7 

to 

95 

3 

> 

5 

6 


13-40 


99 

11 

to 

103 

4 

f 





0 

89 

95 

8 

3 

to 

to 

93 

99 

7 

11 


8 

0 

— 

5-29 

6 

124 

9 

to 

126 

3 


1 

6 


4-54 

7 

143 

5 

to 

147 

9 


3 

4 

.... 

405 

8 * 

159 

7 

to 

167 

4 


7 

9 

Mark at 165' 3*. 

16-84 

9 

173 

2 

to 

181 

2 


8 

0 

.... 

10-77 

10 

167 

4 

to 

173 

2 


5 

10 

.... 

4-36 











Sample 

No. 


Depth. , 


Crude oil. 


Ft. In. Ft. In. 


158 8 to 1 02 2 

187 11 to 11)1 (» 

200 5 to 202 10 ) 

205 1 to 200 7 ) 

180 11 to 187 11 ") 

•104 0 to 200 fi S- 
202 10 to 205 1 J 


Maik ut 11)2' 0" 


Bore No. 25. Position 


10 to 23 li 
o to 33 o 
10 to 30 o 

0 to 41 2 

1 to 52 4 


Con f t t >m 15' 3" to 
15' 8" lost. 


9 to 81 0 

0 to 1)0 10 
2 to 82 1) 

6 to 88 0 

10 to DJ 7 

7 to 100 4 
6 to 10G 11 
4 to 104 <> 


Core from 71' 10" to 
73' 1" lost. 


Core fiom 87' to 87' 8" 

lObt. 


A. 25 

.DUJK.U ±MJ, lUOlliUil — T'Yb * 


8 

2 

to 

0 

0 

1 

4 





501 

14 

9 

to 

21 

2 

0 

5 

Coio 15' 

to 

17 

lost. 

3 77 

30 

10 

to 

32 

10 

2 

0 

( 'oi o 31 ' 8' 

'-32' 

2* 

lost. 

0*83 

37 

G 

to 

30 

10 

2 

1 

. 

. . . 



6-91 

52 

6 

to 

02 

11 

10 

0 1 

1 Core 53' 6' 

'-55' 

6 

" lost. 

8*75 








1 and 59' 

4' -60' 

lost. 
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Bore No. 26 — contd. 



Bore No. 27. Position A ' 6 


1 

10 

0 

to 

11 

8 

1 







13 

1 

to 

13 

6 

y 

2 

0 

. . . 


7-39 


14 

11 

to 

15 

4 

j 






2 

11 

13 

8 

6 

to 

to 

13 

14 

1 

ll 


2 

10 



2 09 

3 

31 

l 

to 

35 

10 


4 

9 



<jr>3 

4 

35 

10 

to 

39 

5 

7 

r, 

4 



8 83 


43 

8 

to 

45 

5 

s 





0 

75 

0 

to 

78 

0 


5 

0 



3-55 


81 

0 

to 

83 

0 

> 




0 

91 

9 

to 

98 

6 


6 

9 

Missing from 

97' 5". 

6*05 










1 98' r. 



7 

111 

7 

to 

117 

4 


5 

8 

.... 


6-43 

8 

127 

8 

to 

130 

1 


5 

1 



89-2 


133 

4 

to 

136 

0 

3 




9 

136 

0 

to 

146 

2 


10 

2 

Missing 137' 10" 

* i 

0-46 










142' 1". 

142' 6". 


10 

146 

2 

to 

153 

2 


7 

0 



4*73 

11 

152 

2 

to 

158 

7 


5 

5 



7-59 

12 

158 

7 

to 

170 

5 


11 

10 



010 

13 

170 

5 

to 

175 

7 


5 

2 



401 

14 j 

175 

186 

7 

8 

to 

to 

181 

189 

2 

5 

} 

8 

4 



10 59 

15 

181 

2 

to 

186 

8 


5 

6 

.... 


2*59 

16 

192 

2 

to 

197 

8 


5 

6 



* 5*25 

17 

204 

8 

to 

208 

2 


3 

G 

.... 


417 

18 

208 

2 

to 

211 

2 


* • 


.... 
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Bore No. 28, Position 


A. 25 

~fW 


Sample 

No. 

Depth. 

Sample 

out. 

Romarks. 

Percentage 

ol 

Crude oil, 


Ft. 

In. 

Ft. 

In. 

Ft. 

In. 



1 

ff 

10 

7 to 

0 to 

8 

13 

2 

6 

j 0 

1 

.... 

3*79 

2 

25 

6 to 

29 

6 

4 

0 

.... 

2-20 

3 

33 

5 to 

35 

5 

2 

0 

* * • . 

9*21 

4 

38 

0 to 

46 

9 

8 

9 

Missing 39' 3*42'. 

3*29 

5 

•56 

2 to 

64 

6 

8 

4 

.... 

412 

6 

73 

3 to 

81 

0 

7 

9 

.... 

7*74 

7 

HI 

0 to 

85 

5 

4 

6 


5*81 

8 

• 

91 

98 

9 to 

9 to 

94 

100 

9 

6 

i 4 

9 

.... 

6*06 

0 

136 10 to 

144 

4 

7 

6 

.... 

14*29 

10 

144 

152 

4 to 

4 to 

151 4 
155 10 

1 10 

6 

.... 

5*78 

' 11 

151 

4 to 

152 

4 


•i 


12-98 


155 10 to 

158 

1 

j 3 

i) 



EXPLANATION OF PLATES. 


Plate 34.— Sites of Borings near Htiehara. Scale 8"^ 1 mile. 
Plate 35— Geological Map of Eastern Amherst. Scale 4 # -l mile. 
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Provisional List of Palaeozoic and Mesozoic Fossils 

COLLECTED BY DR. COGGIN BROWN IN YUN-NAN. By 

F. R. Cowper Reed, Sc.D., F.G.S. 

A series of papers dealing with the geological results of his ex- 
plorations in Yun-nan has been published by Dr. Coggin Brown 
in the Records of the Geological Survey ol India during the last ten 
years, and there are references in their pages to the discovery of 
fossils at many localities. 1 The specimens have been entrusted to 
me for determination, and a Memoir dealing with them will appear 
in due course in the Palaoniologia Indira . 2 Although the manu- 
script is nearly rchdy for the press, it is thought that in the mean- 
while a provisional list of the fossils providing the pakeontClogieal 
evidence for the occurrence of the \arious stratigraphical horizons 
would be useful to other workers in Yun nan and in neighbouring areas. 
It is interesting to find in the present colled ion rich faunas of Lower 
Carboniferous and Permo-Carboniferous age possessing the same general 
characters as those already described by Mansuy and others in 
Eastern Asia. There is also a noticeable occurrence of a Devonian 
fauna from one locality. Attention should also be drawn to the 
abundant Upper Triassic launa of Miao-tsway which exhibits somewhat 
the same characters as that of the Nucula marls of the Sunda 
Islands and of the Padang beds of Sumatra. The Namyau beds of 
Bathonian age, which occur in the Northern Shan States, are also 
represented in another locality and have yielded atypical series of 
fossils. 


LIST OF FOSSILS. 
Cambrian. 

Lo-chia-ying, (K1 2-242). 3 

Redlichia cf. cltinensis Walcott. 


1 Nee Rec., Gent. Sun\ Ind., Vol. XLIIl, pp. 173 -205, pp. 327 — 334, (1013); 

Vo!, XLI V, pp. 387 — 122, (1914); \ol.XLVH, pp. L>O;_20O, (1910); Vol. LIV, 
pp. 08 80, 290 323 and 323—340, (1922). 

2 It should be pointed out that Dr. < 4 owper Re«*d Imh already cles-ribed in detail the 

Ordo\ician and Silurian fossils col lofted by me in Yunnan, t-eo Pal. ln( f , t new ser. f 
Vol. VI, Mem. No. 3, ( 1917). *1. ( oggm liiown. 

8 These numbers rotor to those* under which 11 k fossils arc r^'Uhtcrf d in tho books of 
the Geological Survey of India. 
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Ordovician. 

Pupiao, (K1 7-558). 

Caryocrinus H}>. 


Devonian. 

\\ miles from Chin-chiang-kai, Yung-pe route, (K17*531) 
Favosites cognata sp. nov. 

Pachypora aff, polygonalis Mansuy. 

Striatopora retarda/a sp. nov. 

Awplwcus yunnancnxis sp. nov. 

Crinoidal remains. 

Ortfiis of. bistriata Tschcrr 
,, aff. Gendlin Defr. 

* Chonetcs plebeia Schnur. var. nov. pluriliveala. 

,, sarcinulala Schloth. var nov. yungpeensis 
Spirifer sp. a. 

„ sp. b. 

A try pa desquamata Sow. 

Conocardium sp. 

Jovdlania sp. 

Orthoceras sp. 

Sphyradoccras ? sp. ♦ 

Proelus wediosjjinosus sp. nov. 

Lower Carboniferous. 

Ta-sbih-wo, (Kll-987-994) and (K 12*235) 

Nodosaria »]). 

Renicra sp. 

Syringopora intermit la sp. nov. 

Awplems sp. 

Curnpophyllum cf. caninoidcs Sibly. 

Caninia afF. Nihitini Stuck. 

„ aff. Lonsdalei Keys. 

Cyathophyllvm frafernum sp. nov. 

,, sororium sp. nov. 

Fisclierina insolifa sp. nov. 

„ solitaria sp. nov. 

Rhodophyllum elvsum sp. noy 
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Histiophyllum occuUutn sp. nov. 

* Cyclophyllum sp. 

Poteriocrinus sp. 

FenesteUa aff. lam Phill. 

» > sp- 

Glauconome aff. bipinnata Phill. 

Rhonibopora cf. bigemmis Keys. 

Orthis (Rhipidomella) Michelini Lev. 

„ (Schizophoria) aff. resupinata Mart. 
Schellwienella crenistria (Phill.) 

LepUma analoga Phill. 

Productus yunnanensis Loczy. 

„ „ var. 

„ . cora D’Orb. var. 

,, longispinus Sow. 

„ muricatus Phill. var. nov. paucispinosa. 

„ ( Pustula ) impersonate sp. nov. 

Chonetes cf. crassistria McCoy. 

, , papilionacca ( Phill . ) 

Spirifer bisulcatus (Sow.) var. trigonalis Mart. 

„ „ var. Kleini Fischer. 

„ duplicicosta Phill. var. 

„ tornacensis Dc Kon. 

„ aff. calcaratus McCoy. 

Spiriferina cristala Schloth. ? 

Loxonema ap. 

PhiUipsia spinifcra sp. nov. 

Sow-wa-shu, (K11-977-K1 1*979). 

Sponge spicules. 

Zaphrentis sp. 

Bothrophyllum sp. 

Campophyllum sp. 

Syringopora sp. 

Crinoidal remains. 

Fislulipora sp. 

Schellwienella crcnislria (Phill.) 

Orthis (Schizophoria) cf. resupinata Man. 
Chonetes sp. 

Productus yunnanensis Loczy ? 
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StraparoUus ? sp, 

Euomphalus ? sp* 

HQ-shiu-tang, (Kll-983, 984). 

Textularia sp. 

Bigcnerina sp. 

Trochammwa sp. 

Chcvtctes subradianfi Mammy ? 

Rhodophyllvm ? sp, 

Histiophylhiw ? sp. 

Cliniophyllum sp. 

Si-yang road, (K1 2-240). 

Michclinia siyangensis sp. nov. 

fci-yang gorge. (K12 24 1). 

Dysodonta Deprati Mansuv. 

Farallelodnn cf. obfusns (Plxill.). 

Edmondia all. Goldfussi Do Kon. 

Talu-Wei-sha route, (K1 7-535). 

Syringopora wekongcnsis sp. nov. 

Reticularia indica Waag. var. nov. yvnvanensit 
Li'pcrditia viator sp. nov. 

„ Okeni Munst. var. nov. inUmeseens. 

„ # snbcequahs sp. nov. 

„ sp. 

Bairdia cf. mvcronala Reuss. 

Ta-huang-ti and Man-mu route, (Kl 7-510). 

Nodosaria sp. 

Cyathophyllum sp. 

Aviculopecten (Pterin opectcn) sp. 

Murchisonia sp. 

Fang-ma-chang, (Kl 1-996), (K17-569). 

Ilemitrypa sinensis sp. nov. 

« Polypora cf, fastuosa De Kon. 

„ sp. 

Rhonibopora sp. 

Crmoidal remains. 
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Upper Carboniferous. 

Tzu-men-lu, (K12-236). 

N eoschwagerina craiiculifera (Schwager). 
Fusulina cf. montipara Ehrenb. 

Nftkoli-Pu-erh-Fu, (Kl7*548). 

Endothyra sp. 

Valvulina sp. 

Bigenerina sp. 

Fusulina sp. 

Climacamrnina ? sp. 

Tiochammina ? sp. 

N eoschwagerina sp. 

Geodites sp. 

Yang-lin road, (Kl 2-239). 

Fusulina sp. 

Endothyra sp. 
lieniera ? sp. 

Tang-clii, (K12-237). 

Fusulina sp. 

Endothyra sp. 

Cribrospira sp. 

Reniera sp. 

Haplistion ? sp. 

Sollasia cf. Dussaulti Mansuv. 

„ ? S]>. 

Araopora rawosa Waag. & Wentz. 

M cnophyllum '{ sp. 

Orthis (Rhipidomella) ftff. Pecosi Marcou 
Spirifer ( Martinia ) tangchicnsis sp. nov. 

>1 ( 9) ) ^P* 

Alkyris ( Spingerella subtnangu laris sp. nov. 
Microdoma ? parvituberculata sp. nov. 
Naticopsis ? sp. 

Eul-kai, (K12-233). 

Campophyllnm. vigilans sp. nov, 

Producius \ sp. 
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Sireptorhynchvs aff. pelargonatus Schloth. 
Athyris (Semin via) of. snbtihta Hall. 

,, ( ,, ) eulkaiensis Mansuy ? 

Spirifer sp. 

Euomphalus (Schizosloma) cf. catillus Mart. 
Pleurolomnria ( Mourlonia ?) eulkaiensis sp. nov, 
Bellerophon (Waagenella) sp. 

Carboniferous, (Lower or Upper). 

Yen-tsu-shao, (KJ 2*238). 

Indot. foraminifera. 

Dibunophyllum ? sp. 

Spirifer (Marti ni r >]isis) orienlalis Tsehorn. tar. 
Pour lit » l sj). 

Between Mong-chu and Ping Chang, (K17*5(>(>). 
Archimedes ? sp. 

Indet. foraminifera. 

(Vinoidal remains. 

East of Yung-chang Fu plain, (K 17*570) 

Phillipsia (Proclelht sp. nov.) cognata sp. nov. 

Wan-chia-tien, (K1 7*552). 

Zaphrentis ? sp. 

Campophyllum aff. Scltrenki Stuck. 

Yunnan-i, (Kl 7*554). 

Haplistion ? sp. 

Ample rus ? sp. 

Amphipora aff. socialis Roman. 

Between La-meng and Tai-ping-tzu, (K 17*550). 
Lithostrotion i sp. 


Ta-wang-miao, (Kl 7*556). 
Endothyra ? sp. 
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Western hide of Pu-piao plain, 2 miles from village, 
(K17-557). 

Indet. coral. 

Chonetcs ? sp. 

^sin-niu-kai, (K17-54 ), K17-5G7). 

Qeodiles 1 sp. 

Indet. g^tropod* 

Than-say, (Kl 1-981). 

Fencstella b]). 

Crinoidal remains. 

Ta-huang-ti — Nah.sai route, (Kl 7*539). 

Indet. foraminifera. 

Range to east of Yung-pe valley, Sine-hang route, (Kl 7*555) 
Amphipora sp. 

Pass to Kai-tou, (KI2-243). 

Chonetes hardrensis Pliill. ? 

Tain — Wei -aha, (K17-5GO). 

Amvhi porn asi alien sp. nov. 

Hri tlus sp. 

Tsintsun (K 12*234). 

Alveolites ? Thowsoni sp. nov. 

Dibit twphyllum sp. 

UtaH/iii ? sp. 

Permo-Carbontferous. 

ra-li-shao, (K12*231). 

Miehelinia yumianensis sp. nov. 

Syrivgopora ? sp. 

Zaph rent's sp. 1. 

„ sp. 2. 

>> ®P* 

Poterioorinus cf. maschatensis Roman, 
i. S P* 
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Crinoid stem, type 1. 

»> type 2. 

„ type 3. 

„ type 4. 

Fenesiella assumpta sp. nov. 

„ elusa sp. nov. 

„ sp. 

Rhombopora ? sp. 

Thamnicella orienlalis sp. nov. 

Acanthoclema ? sp. 

Geinitzella sp. 

Orthotichia Morgani (Derby). 

Derby a cf. grandis Waag. 

Productus semigraliosus sp. nov. 

„ tenuistriatus De Vern. 

,, cf. cora D’Orb. 

„ (Pustula) jyustulatus Keys. 

„ ( „ ) Abichi Waag. 

„ ( „ )Waageni Rothpl. var. 

„ sp. 

Stropludosia projima sp. nov. 

(Jhonetci) psevdocariolata Nik. var. nov. ynn nanesis, 
„ Molengraaffi Broili. 

„ cf. geinit liana Waag. 

,, ail. transit ionis Krot. 

„ S]). 

Athyris ( Cleiothyridina ) unssyana Keys. 

,, cf. timorensis Rothpl. 

,, (Actinoconchus) sp. 

Spirifer fasciger Keys. 

,, Fritschi Schellw. var. nov. peregrina. 

„ rajah Dav. 

,, Schellwieni Tschern. var. 

,, ail. carnicus Schellw. 

„ cf. iastubensis Tschern. 

„ cf. mruna Dion. 

„ (Martiniopsis) talishaocnsis sp. nov* 

,, ( „ ) cf. chidtuensu Waag 

>> ( n ) 

Relicularia sublineata sp. nov. 
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Notothgris ? sp. 

Camarophoria aff. Purdoni Dav. 

R hymhopora % emerita Bp. nov. 

Aviculopecien hiemalis Salt. var. nov. alia . 

„ cf. Deprati Mansuy. 

,, aff. Kokschurovi De Vorn. 

Palceoliwa scabrosa sp. nov. 

Modiola yunnancnsis sp. nov. 

Parallclodon [Macrodon] cf. wullistrialus Girty. 

„ [ „ ] cf. tenuistriatus Meek. 

Conocardium aff. Rouxi Mansuy. 

<» ( *]>• 

Plcurotomaria i sp. 

Bellerophon { sp. 

Ta-n-shao, (KI2-232). 

Productus cf. ('ancnni l)e Vein. 

,, hj). 

Spirifer (Mart in ut) cf. simensis Tscliern 
„ (Martmiopsis ?) sp. 

Ta-Vshao, (K17-562). 

Productus cf. piano -hem is p liar i u m Netscli 
Spirifer (Marlinia) belhstriatus sp. nov. 

Tkias. 

Ping-cliang and Ta-hi-ti, (K 17-542). 

Encrinus liliformis Millet . 

Near Ping-chang (K17-543, K1 7*544). 
Protrachyceras lad in urn Mojs. 

„ cf. Reitzi (Boeckh). 

Ccelostylina (Gradiella) cf. semigradata Kittl. 
Pecten cf. discites Schlotk. 

Posidonia cf. wengensis Wissm. 

Miao-tsway (K1 1*963, K1 1*970). 

Pecten Nerei Munst. var. 

„ (Syncyclonema) subsecvtus sp. nov. 
Lima cf. Telleri Bittn. 

„ aff. auslriaca Bittn. 
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Avicula aff. arcuata Munst. 

Mysidioptera cf. incurvostriata Gumb. 

,, paucicostata sp. nov. 

Gervilleia Krunibecki sp. nov, 

„ aff. planata Broili. 

Cassianella cf. Verbeeki Krurnb. 

,, cf. grypheeata Munst. 

,, cf. bidorsata Munst. 

Halobia aff. tropitum Kittl. 

Myoconcha ? sp. 

Gucullwa (Macrodon) cf. impressa Munst. 

Leda [Nuculana] yunnanensis sp. nov. 

,, [ ,, ] perlonga Mansuy. 

,, [ ,, ] aff. sulccllata Munst. 

Nucula strigillata ; Goldf. 

„ ,, var. nov. externa . 

,, misolensis Jaworski. 

,, subaxjuiiatcra Schafh. var. nov. tswayensis. 

,, subobliqua D'Orb. 

Palaoncilo proeaeula Klipst. 

Cardita ( PaUtocardUa ) cf. burned (Boehm.). 

,, „ glohiform is Boettger, var. nov. Healcyu 

„ ,. Mansuy i sp. nov. 

„ cf. Irupezoidulis Krumb. 

Myophoria Verbeeki (Boettg.) var. nov. carta. 

,, Mansuyi sp. nov. 

„ cf. Volzi Freeh. 

, , a ff . Jiss identata Wohrm . 

Myophoricardium cf. linealum Wohrm t 
Pachycardia rugosa Hauer. 

Pomarangina ? cf. cassiana Bittn. 

Rhcrtidia aff, Zitteli Bittn. 

Athyris [Spirigera] ? sp. 

Beyond Huang-lo-chai, (K1 7*547). 

Trachyceras (Sireniies) sp. 

Ptychites ? sp. 

r Ccebstylina aff. Heeri Kittl. 

Scania delicata sp. nov. 

Cassianella grypheeata Munst . var. tenuislria Munst. 
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G&rviUia prcecuraor Quenst. var. nov. protracta. 
Pinna afE. lima . Boehm. 

Gonodon cf . Melhngi (Hauer). 

Cardita aft. singulars Healey. 

Gardium &p. 

Yunnan-i, (Kll-971, K11973-K11-975). 

Ilalobia yunnanensis sp. nov. 

„ pluriradiafa Bp. nov, 
lioferia sp. 

Leda [. Nuculana ] sp. 

Palceoneilo suborbicularis sp. nov. 

Buchites ? sp. 

Manmu-Naku route, (K17-537). 

Pecten aft. quoiidianus Healey. 
lima ( Playiostoma ) of. nuda Parona 
Gervillia cf. prweursor Quenst. 

,, ci. shaniorum Healcy4 
,, cf. sancti-gaUi Stopp. 

„ nakuensis sp. nov. 

Modiola cf. frugi Healey. 

,, aff. raibliana Bittn. 

„ sp. 

Anodontophora manmnensis sp. nov. 

,, cf. ouaha Parona. 

Myophorurpais (Paeudocorbala) i s|>. 

MyoconcJui cf. qaslrochaoia (Dunk). 

Pleuromya ? sp. 

Gardium ? sp. 

Near Ta-shan-shio, (K1 7*538). 

(1) Soft greenish mudstone. 

Pecten aff. subalternans D’Orb. 

Gonodon cf. Mariani Tomin. 

Anodontophora cf. griesbachi Bittn. 

Palceoneilo aff. dliptica Goldf. 

(2) Shaly mudstone. 

Daonella cf. Lommdi Wissrn. 
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(3) Grey limestone. 

ThecosmiUa aff. fenestrata Reass* 

Alveopora ? sp. 

Spiriferim 'i sp. 

Jurassic, (Bathonian). 

Two miles below Liu-wun, on tho Lu-ekiang — Fang-ma-chang 
route, (K17*536). 

Rhynchonclla (Rurmirhynchia) adjudicala sp. nov. 

,, ,, conjurala sp. nov. 

„ „ preplans sp. nov. 

,, „ tenuiplicata sp. nov. 

„ ,, luchiangcnsis sp. nov. 

» „ „ var. 

,, (Cryplorhynchia 0 sp. 

Tcrebratula (f/olcotht/ns) august a Buckm. 

,, ,, fle,ta Buckm. 

,, ,, pingms Buckm. var. nov. luchi- 

an gens is. 

„ „ „ var. nov. ohvce- 

formis . 

„ „ ,, var nov. longi- 

sulcata . 

Obtrca c*f. acuminata Sow. 

,, ( Exoggra ) cf. aurijornns Gold!. 

,, ,, subro&trala sp nov. 

Peclen {Camptmictes) cf. lens. Sow. 

h cf. wollaslonensis Lyc. 

Lima aff. cardiiformis Sow. 

Gervillia ? sp. 

Cucullaia cf. cucullaia Goldt. 

Hippopodium cf. rhomboidalc Phil. 

Cypricardia sp. 

Pholadomya ? sp. 

Jurassic, (Horizon doubtful). 

Bottom of ascent to Tai-ping-tzu, (K1 7*553). 

Peclen aff. annnlatus Sow. 

Exogyra sp. 
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Waldheimia ? sp. 

Rhynchonclla l sp. 

Jurassic or Triassjc. 

Between Ta-hi-ti and Man-mu, (K17-5(i8). 

Thccomilia l sp. 

Phyllocccnia ? sp. 

Of doubtful stratigkapuical reference. 

C’ossils indeterminable). 

(a) Ta-huang-ti— Man-mu, (K17-541). 

(b) 300 feet above the Salween between La-meng, and 
Tai-ping-tzu, (K1 7-559). 

(c) 12 J miles from Shun-kia-tsun, Clii-ta-na route, 
(KI7-559). 

(f /) Above Ping-chang (K17-546). 
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Note on the Fall of Three Meteoric Irons in 
Rajputana on the 20 TH May 1921. By L. Leigh 
FERMOR, O.B.E., D.Sc., A.R.S.M., F.A.S.B., F.G.S. 
Superintendent, Geological Survey of India-. (With 
Plates $6 to 58.) 


1 — GENERAL REMARKS. 

I N the year 1907 1 published a paper entitled ‘ Notes on some 
Indian Aerolites' 1 , containing accounts of the circumstances 
attendant upon the fall, and of the external characteristics of speci- 
mens, of four Indian aerolites, followed by notes on five other falls. 

A list of ineteoritic falls recorded in India up to 1905 is given. 
The total was 71, of which all but three (Nedagolla, Kodaikanal, 
and Lodhran) were stony meteorites or aerolites ; and of tlu'sc 71 all 
except Goalpara and Kodaikanal weie seen to fall. It was sugges- 
ted that during the twentieth century at least one fall a year 
within the limits of the Indian Empire would be reorded. 

Since 1905, i.e., in 10 years, 22 fresh falls have been recorded, 
so that the expected average has been realised. In addition an ear- 
lier fall ( Kamsagar ) has been recorded, so that the total of Indian 
falls including two earlier finds (Assam and Singhur) now stands at 96, 
of which three are irons, - for one of the latest falls (Samelia, 

1921 ) is a siderite and two are siderolites (including Singhur). 

For the sake of convenience these 25 falls are listed below in 
chronological order : — 


Date of fall. 


Name of fall. 


Described. 


1846 (found) 

1K47 I found) 
1902, Nov. 12 

1906, Dec. 15 

1907, May 9 
1910, Jan. 7 
1910, Sep. 15 
1910, Sep. i9 
1910, Nov. 24 


Assam 

Singhur 

Kamsagar 

Vishnupur 

Cliainpur 

Mirzapur 

Baroti 

Khohar 

Lakangaon 


W. von Ilaidmger See U. T. Tri* 
or. Catalogue, p. 9, (1923). 

H. (Orand see prior i.e., p, 166. 

J. Coggin Brown, Jiec., XLV, 
pp. 223-225, 


J-G. do P. Cotter, Jiec., XLI1, 
pp. 265-277. 


. . • Lakangaon J 

1 Jtcc., (Jtul. Suto. hid., XXXV, pp. 79-95, (1907). 
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Date of fall. 

Name of fall. 

Described. 

1911, Jan. 22 

Tank ( Chhabra.) 

W.A.K. Christie, Hec., XLIV, 

t 

pp. 41-51. 

1912, April . 

Shupiyan 

J. Hoggin Brown, Jlec XLV, 
pp. 221-223. 

1913, Jan. 12 

Banswal 

J. Coggin Brown, Jtec ., XL111. 
X>p. 237-24S. 

1911, April 0 

Kuttipuram 

J. Coggin Brown, /iec., XIV, 

pp. 209-221. 

1915, Jan. 19 

Visooni ' 

'j-II. Walker, Ihc., XLVII, pp. 

1 9 l(i, April 5 

Kkh Khora J 

1 273-279. 

1910, July 10 

Sultanpur \ 

1 

1910 Nov. 21 

Rampurhat 1 

L 

1917, Fob. 20 

Hn noha par I 

[ H. Walker, Jitc., L1V, pp. 

1917, July 23 

(Jranganoie j 

1 133-142. 

1919, May 1 

Adhikot 


1920, Aug. 30 

Morua 


1920, Doc. 23 

At ami 


1921, Jan. 17 

1J a rip ura 


1921, May 20 

Samelia 


1921, Sept. 9 

Shi karpui 



Accounts of the first 17 falls have been given by Drs. Coggin 
Brown, Christie, and Cotter, and Mr. H. Walker, in the volumes of 
the Records of the Geological Survey of lodia indicated ; the remaining 
fi are still undeseri bed, but the falls have been recorded in the General 
Reports of the Geological Survey of India for the years 1911), 1921, and 
1922, respectively. 2 

It is proposod in the present paper to place on record as before 
the circumstances accompanying the fall ol the most remarkable 
of these new acquisitions, namely the three sideiites of the Samelia fall, 
together with an account of the characteristics thereof. 


II— THE SAMELIA METEORITE. 

Although ovct three hundred siderites or meteoric irons and 
siderolites are now known to science, very few of these have 
been seen to fall, the remainder having been found lying on the sur- 
face, or discovered by ploughing, quarrying, load building and gold 
washing operations, etc., at depths up to 32 feet from the surface, 

J II. H. Hayden, /.Vt Oeoi. *V tn\ //i7., LI, p. 7, (1920). 

L. L . Ferrnor, Op. at., LI V, p. 10, (1022). 

E. H. Pascoo, Op. oit. t LV, n. 0, (J92?), 



Part 4*] Fermor : Meteoric Irons in Rajputana, 320 

The number of siderites and siderolites of which the fall has been 
recorded, as given in Dr. G. T. Prior’s catalogue of meteorites published 
by the British°Muscum in 1923, is 23 siderites, and 6 sidcrolites, of 
which one sidorite (Ncdagolla) and one siderolite (Lodhran) are Indian. 

Great interest attaches, therefore, to the fall of three meteoric 
irons in Rajputana on the 20th May 1921 . Two of these sideriteB 
fell in the jungles of Samelia (25°d0', 74°52') and Bcshki (25°39 ; 
74°53') about 7 miles W. N. W. of Shahpura, in the Chiefship of the 
* same name, and the third in the village of Beskalai (7d°47 / , 25°39') 
in the Banera Estate of Mewar, lying immediately to the west of 
the Shahpura Chiefship. Through the kind offices of the Political Agent, 
Haraoti and Tonk, and of the "Resident in Mewar, and the generosity of 
the Kamdar of Shahpura, and of the Raja Sahib Bahadur of Banera, 
these meteorites are now in the collection of the Geological Survey 
of India. The principal account of the circumstances of this fall is 
given in a letter from the Kamrlar ot Shahpura and the Political 
Agent, Haraoti and Tonk, by whom the tall was first brought to our 
notice. This account states : — 

<c On the afternoon of the 20th May 1921, at ahout 5-30 p.m. a 
meteor, like a radiant globe, apj eared in the sky running from south 
to north and leaving a while trail in the sky but if disappeared after 
a quarter of an hour. The globe burst at last thundering like a 
volley of guns when several pieces like melted iron are said to have 
dropped down on the earth. Two of these pieces fell in the Shahpura 
Chiefship one weighing one seer 2J ckattnks. The other weighing 10,J 
chattaks/’ 

The account given of the fall in Banera territory states : — 

“ It fell from the sky accompanied by a loud report produced by 
the clashing of clouds. It looked like a red hot piece. As it fell it 
entered the ground to the depth of seven inches’ \ 

The weights of the three meteoric irons are as follows : — 

170. A Samelia 1125-30 grammes. 

170.B Beahkalai 749-51 grammes. 

J70.0 Beshki 585-KK grammes 


The specific gravities of these three irons have been found to be 
7-831, 7-858, and 7-826, respectively. 

According to the 1 inch sheet No. 38 of the Rajputana Topographical 
Survey, Beshki is about 1 } miles S.S.E. of Samelia; Beshkalai is 
Rot marked or this map, but judging tiom the coordinates as given 
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Found at 


ia a letter from the Mahakma Khas, Udaipur, to the Resident in 
Mewar, this village must be close to the village of Dantal and some 
5 miles west of Beshki. The distribution of the siderites doeB not 
throw much light on the direction of flight, but it is worth noticing 
that the heaviest piece was found at the most northerly locality, 
as would be expected if the flight were from south to north as stated. 
Brief descriptions of each specimen may now be given. 

This siderite is of irregular angular shape, which will be realised 
better from the photographs (Plate 30) than from * 
Samelia^* Found a * any description. It shows several straightish 
edges and one triangular face, which presumably 
bear some relation to the internal crystallographic structure. Except 
along some of the edges, where the bright metal "is exposed, the 
siderite is almost completely covered with a thin black crust, 
generally smooth as seen with the naked eye, but showing under the 
lens a net-work of fine raised lines, which often lie roughly at right 
angles to the edges, as if caused by the rush of air over these edges 
acting on the thin molten crust. In places where the flow ridges are 
fewer or absent the crust is stippled with minute raised points. At 
one or two corners the metal has been slightly hammered, presumably 
out of curiosity by the lindcr. There are a few minute cracks in the 
meteorite and occasional depressions that tend to be holes and sug- 
gest that the siderite w r hen sliced may prove to contain a small 
proportion of some substance additional to the nickel-iron of which 
it otherwise appears to be composed. 

This is the specimen found (at Beshkalai) in the Banera estate. 

Its very irregular shape is shown in the photo- 
170. B. From Beshkalai. graphs ( Platc 37 } The irregular 8Urface ig 

again no doubt an index to the internal structure and several of the 
depressions approximate to the triangular. The crust is very similar 
to that of 170.A and shows under the lens the same flow lines and 
stippled points. There are also a few minute cracks, and at certain 
corners the iron has been slightly hammered. One comer appears 
to have been broken off subsequent to the formation of the main 
crust, but prior to arrival at the earth’s surface : for the fractured 
surface reveals a parallel laminated structure in the metal; with 
the edges of the laminee slightly fused over. 

This siderite is much less perfect than the the two preceding. 

170 c From Beshki ®ne e( *S e ver y crude and appears to have been 
broken during flight subsequent to the formation 


170. B. From Beshkalai. 
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of the main crust, and, as in 170.B, to have been partially fused 
over, though not sufficiently so to hide completely the laminated 
structure of the metal. One end of this edge has been severely 
damaged artificially by filing or hammering. Near the other end of 
this edge is a right-angled depression showing the basset edges of 
the lamina' of the metal dipping at about 66° to the edge between 
the two faces of the right angle. The crust itself is, on one side of 
the meteorite, considerably thicker than on 170 A and 170.B, and 
the fusion lines on this portion of the crust are much coarser than 
on the other sidcrites and are easily visible to the naked eye. The 
remainder of the crust is smoother, but with “ thumb marks”, 
indicating the direction of the flight ; this portion of the crust is 
thinner than the portion of the crust referred to above, and may 
be of later age. (Plate 38.) 

Although there is no reason for doubting that these three meteoric 
irons form«rone fall yet an inspection of the photographs will show 
at once that there are differences in general aspect. Thus the angula- 
rity of 170. A is on a much larger scale than that of 170.B, whilst 
170.0 is more rounded and loss angular than either, with an ap- 
proximation in appearance towards the “thumb-marked” aspect of 
some stony meteorites and with the flow lines over a portion of the 
crust on a much coarser scale than in 1 70. A and 170.B. A consideration 
of these facts, with the meteorites before one, drives one to the con- 
clusion that the parent mass was, at the time of entry into the earth’s 
atmosphere, of some magnitude, and that the metal was more 
coarsely crystallised ( 170. A ) in one part than in another ( 170.B). 
The rounding ol 170.C and its much thicker crust on one side than 
elsewhere and than in 170. A and 170.B, and its more evident signs 
of fusion in the thicker crust, suggest that this siderite was derived 
from the outer portion of the parent siderite. Similarly the facts that 
170.A and 170.B have a much thinner crust and are more angular 
than 170.C indicate probably that the former were derived from the 
interior of the parent siderite at the time of disruption and that frac- 
ture followed, as might be expected, the lines of crystallographic 
cleavage ; and also that the duration of the flight through the earth’s 
atmosphere subsequent to disruption was insufficient to permit of 
the same degree of rounding of edges and angles by lusion as charac- 
terised “the surface of the parent siderite before disruption. 

Ab these three meteoric irons have not yet been sliced, it is not 
possible at present to give an account of their chemical composition 
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and internal structure. Indeed, it is perhaps doubtful whether it is in 
the interest of science to cut up any of these specimens, carrying 
on their surface, as they appear to do, clues to their recent adven- 
res. 

This siderite is, as already noted, the twenty-fourth of which the 
fall has been observed. Omitting the two aerolites, Assam and Goal- 
para, the siderolite Singh ur and the siderite Kodaikanal, the fall of 
which waR not observed, we have now records of the fall in India be- 
tween 1798 and 192J of 89 aerolites, 2 siderites and 1 siderolite, This 
is not a very dissimilar proportion from that for the world as a whole 
as deduciblo from Dr. Prior’s catalogue of meteorites up to 1922, 
namely 417, 24 and 6. 1 The small proportion of siderites and si- 
derolites to aerolites doubtless has some simple explanation that- will 
one day be forthcoming. 2 

But accepting it as a tact we must regard the 302 siderites recorded 
in Dr. Prior’s catalogue as found up to 1922 as the accumulated falls 
of a thousand years or more. The sidei elites being composed partly 
of stony materials, have not been so easily preserved and the 30 
specimens recorded in Dr. Prior’s catalogue as found up to 1922 
represent probably an accumulation of a few centuries only. 

1 including the meteorites liHted in the present paper. 

2 Whether wo suppose that meteorites aio fragments of the enrthtomoff atthe time oi 
departure of the moon, or fragments loosed fiom the parent bodv of the solar system at 
the time of its tidal disruption by near approach of another stellar body [8ce my paper 
“ Pieliminary note on the Origin of Meteontcs,” Journ. A. 8 Ji jV. 8 Vol. VIlI, p. 
322. ( 0122 )] it seems ri asonabh to anticipate that a higher proportion of the fragments 
of the stony enist oi the pnmordial body than of the metallic interior would be flung 
olT into spsi’O 


EXPLANATION OF PLATES. 

Platb 3 Iron meleonto found at Samelia. 
Plate .‘17.— ,, „ «, „ Besbkalai. 

Plate 3S.~ „ „ „ ,» Beshjd 



MISCELLANEOUS NOTE. 


On a Crystal of Monazite from Simultala. 

The monazite crystal described below was presented to the Presidency 
College, Geology Department by Mr. A. T. Bose, M.Sc., who pieked it up 
as a stray specimen, (not in silu ), near Simultala. 

It is a portion of a single crystal and measures 2.8 X 2.4 x 1.1 c.m. The 
colour is reddish-brown, inclining to black in places. The lustre is resinous 
but pearly on cleavage faces. 8p. Gr.=5-22. In thin sections the colour 
is yellow. The crystal shows absorption lines of didymium earths with a 
direct-vision spectroscope. 

The faces of the crystal are so dull that the angles could not be measured 
with a reflection goniometer. A contact goniometer was therefore used. 

The following forms are developed— a (100), in (1 10), w (101), x (lOl), 
c (001) andv (111). The rare form c (001) is conspicuously developed 
here, and the crystal lias an extremely perfect cleavage parallel to this face. 

In colour, lustre and specific gravity it resembles the Pichhli (Gaya) 
crystals described by G. H. Tipper. 1 The crystal is. howeveT, tabular, parallel 
to a (100), which in this case is the dominant form. 

Haratlal Biswas. 

Bhupendranath Maitra. 

1 Her ,, Oeol Sun . Ind ., Vol. L. (191!)), p. 2159 cbtq . 




INDEX TO RECORDS, VOLUME LV. 


Subject. 


Acrostoma cotter i sp. nov. ...... 

— -intermedium sp. nov. ..... 

Aerolite ......... 

— at Crangano re, Cochin State. 

in India, Recent Falls of ... 

at Raiupurhat, Bengal ..... 

at Ranchapar, Bengal ..... 

at Sullanpur, United Provinces 

Alum ......... 

A1 war State', Barytes from the ..... 

Amber ......... 

Amherst district, Calcareous conglomerate in the 

Oil-shales in the .... 

Petroleum in the .... 

Ampullina (M egatylotns) Birmanica . 

Analysis of brine from the Sambhar Lake . 

lignite of the Kashmir Valley 

oil-shale from boringH near Htichara, Burma 

Anandale, N. ....... 


Page. 


99, 287. 

98, 99, 286, 287. 
133, 136, 137, 139. 
139-142. 

133-142. 

136, 137 
137-139. 

133-135. 

196. 

198. 

196. 

285. 

24, 273. 

24. 

12 . 

25. 

249. 

305-319. 

97, 287. 


Fossil Molluscs from the Oil-Measures of the 

Dawna Hills, Tenasserim .... 

Anthracotherida > of thcDera Bugti deposits in Baluchistan . 
Aquamarine in Chitral ....... 

Arsenic in Chitral ........ 

AsbestOR ......... 

from Bhandara, Central Provinces 

in Chitral ........ 

from llassan district, Mysore State 

Assam, Geology of a part of the Khasi and Jaintia Hills 

Mineral concessions granted in, during 1922 

Mining lease, granted in, during 1922 

Prospecting licenses granted in, during 1922 

AihletaEugenim Vred ....... 

Noetlingi C. and P. ...... 

Balanomorph Barnacles from India and the East Indian 
Archipelago, Revision of the ...... 

Baluchistan, Mineral concessions granted in, during 1922 
— Mining leases granted in, during 1922 


97-104. 

12 . 

13. 

13. 

14, 196. 
196. 

14. 

196. 

143-167. 

202 . 

234. 

234. 

52. 

52. 

12 . 

202 . 

234. 


Subject, 


Page. 


Bftluc iLstan, Prospecting licenses granted in, during 1922 . 

Bandra, Fossils at ....... . 

Bara Simla Hill, Remains of Dinosaurians at 

Baroda, Gas (natural) in . 

Barytes 

from the Alwar State, Rajputana .... 

from the Karnool district, Madras .... 

Bauxite .......... 

at Kaira, Bombay 

in the Kolhapur State ...... 

Bawdwin mines, Burma, Lead in .... 

Bela ( Hcedroplevra ) orientalis ?/. sp. 

Bel aum district, China clay in the ..... 
Bengal, Mineral concessions granted in, during 1922 

Prospecting licenses granted in, during 1922 . 

Betul district, Infra-Trappcans in the 

Physa principii in the . . . ... 

Talchir Stage in the ..... 

Bhattacharji, Thirgashankar 

Bihar and Orissa, Iron-ore scries in 

Mineral concessions granted in, during 1922 

Mining leases granted in, during 1922 

Prospecting licenses granted in, during 1922 

Bitumen, coaly shales and nodular iron-ore in limestones near 
Mozafforabad ........ 

Bottom conglomerate in the Chcriapunji area 
Brackyphyllvm expansnm (Rternb.) . 

Brines, Analysis of, from the Sambhar Lake 

Brown, J. Coggin 


234. 

12 . 

105. 

19. 

198. 

198. 

198, 

14, 198. 
198. 

14. 

180. 

75. 

250. 

203. 

235. 

36. 

36. 

37. 

5, 7, 31. 
31. 

203. 

235. 

235. 


42. 

160, 161. 

34, 282. 

25. 

2,11,273, 277, 
328. 


Provisional list of Paleozoic and Mesozoic 

Fossils collected by, in Y un-nan 

Building materials and road metal ..... 

. — Production of, in India 

during 1922 . 

Building stone in the Khasi and Jaintia Hills, Assam . 
Burma, Economic geology of the oil -shales of 

Jadcite in . ...... 

Mineral concessions granted in, during 1922 

Mining leases granted in, during 1922 

Prospecting licenses granted in, during 1922 . 

Bu-rard, Sir S. G * 


314. 

198. 

197. 

167. 

290. 

180. 

204-216. 

237. 

236-237. « 

82, 84, 85, 87, 
90. 



IN&J5X. 


Ill 


Subject. 


Cenomanian transgression in the Khasi Hills, Assam . 
Central Provinces, Mineral concessions granted in the, 

during 1922 

Mining leases granted in the, during 

1922 

Prospecting licenses granted in the, during 

1922 

Charnockite 

— Series, Basic and Ultra- Basic Members of the, . 

in the Central Provinces .... 
Cherrapunji, Assam, Nummulitic Limestone as a source of 
lime in .... . ... 

China clay of Karalgi, Khanapur, Belgaum district 
Chitral, Aquamarine in ...... 

Aisenic in ....... 

Asbestos in . 

Copper in 

Fusulina bed in ...... 

Garnets in ....... 

Garnet and sillimanilc Hclnsts in 

Geological Survey of ..... 

Graphite in . 

Manganese in ...... 

and Pamirs, Devonian fossils trom 

and Pamirs, Upper Gaibonifeioui b 1 1 a of 

Pyrrhotitc and pyrites in .... 

Sulphur and sulphide oies in . . 

Christie, W. A. K 

Chromite ......... 

Quantity and value of, pi o (lucid n Jrd ; a duiing 

1921 and 1922 

Cladophhbi a denticulata Brongn. ..... 
Clays, Production of, in India during 1922 .... 
Clavilithea arakanenaia n. sp. 

Coawmni n. sp. 

— inopimtua | Cossmann] 

leilanenais n. sp. 

— songoensia 

w~ specicB of, from the Tertiary foimatioi s of Ir dia . 

Clegg, E. L. G 


216-230. 

238, 239. 

238. 

264, 257, 268. 

264-269. 

163. 

260. 

13. 

13. 

14. 

15. 

38. 

19. 

39. 

37. 

20 . 

15 . 

11 . 

II. 

29. 

28. 

5, 7, 9, 25, 26, 
106, 328. 

172. 

172. 

34, 282. 

198. 

67. 

66 . 

56. 

55 . 

62. 

55 . 

4, 7, 17, 20, 4, 

35, 277. 



IV 


INDEX 


Subject. Page. 


Coal 14, 15, 17, 33, 34, 

162, 164, 165, 
172, 173, 174, 
175, 176, 177, 
241, 247, 248. 

, Average price of, extracted fron the min oh in each 


province during 1921 and 1922 .... 173. 

— - in the Kashmir Valley, Composition of 248. 

Origin of Indian, raised during 1921 and 1922 . . 173. 

Provincial production of, during 1921 and 1922 . . 174. 

at Ramriagar, Bihai and Orissa ..... 14. 

at Rangsokham, Kliasi and Jaintia Hills, Assam . . 164. 

, Tertiary, Mcrgui district . . . . . .15. 

of Upper Gondwana age in Burma .... 34. 

and coke, Exports of Indian, during 1921 and 1922 . 176. 

, coke and patent fuel. Imports of, during 1921 and 1922 176. 

Coalfields, Lignitic, in the Karewa formation of the Kashmir 

Valley 241-253. 

at Loi-an, Southern Shan States , . . 33. 

output of the Gondwana, for 1921 and 1922 . 174. 

output of the Tertiary, for 1921 aud 1C" . . 175. 

Southern Shan States, Bui ma . . . .15. 

Copper 15, 106,177. 

Cotter, G. do P 2, 11, 15, 24, 28, 

33, 34, 52, 53, 
97,101, 102, 273, 
328. 

The Oil-Shales of Eastern Amherst, Burma 273,313. 

Coulson, A. L. . . . . . . . . 5, 7. 

Cowie, Col. H 78, 79, 80, 81, 82, 

83, 90. 

Cranganorc, Aerolite at ...... 139-142. 

Cretaceous rocks in the Kliasi and Jaintin Hills, Assam . 158. 

Crookshank, H. . . . . . . . . 3, 7, 8, 296. 

Cyllene prdioaa n. sp. . . . . . . . 69. 

Oyrtochetus (Loscotaphrus) minbuensis (Noelling) . . .67. 

Datia State, Central India, Lead in the . . . .22. 

Datta* P. N 95, 276, 277, 278. 

Dawna gneissoso Granites, Age of . . . .276. 

Dawna Hills, Tenasserim ....... 97, 274, 275, 276, 

277, 278. 

07. 

14. 


Oil-Measures of t he 

Devonian fossils from Chitral and Pamirs . 





Index. 


Subject. Paox. 


Diamonds 



178 

Dinosaur, Note on an Armoured, from the Lameta Beds 

of 


Jubbulpore ....... 

. 


105-109. 

Dinotherium, Incomplete skull of 



12. 

Dunn, J. A. 



4, 7, 31. 

Elephas planifrons ...... 



41. 

Elphinstone Island, Mergui, Volcanic rocks in 



33. 

Engineering questions and allied enquiries . 



15. 

Eocene deposits at Mawsynram, Kkasi Hills, Assam 



168 

Euthriof U8us , Species of, from the Tertiary formations of India 

57. 

Fasciolaria, Species of, from the Tertiary formations of India 

58 

Fermor, L. L. . 

• 

. 

1,6,7, 327. 

Note on the Fall of Three Meteoric Irons in 


Rajputana ....... 

• 


327-332. 

Fibrolito in Dawna Granite, Burma . 

• 


279. 

Filippi expedition to Central Asia 

. 


78, 91, 

Fire-clay and brick-clay ..... 

. 


19. 

¥ox, C. S 



3, 27. 

Fuller’s earth ....... 

. 


199. 

Production of, during 1922 « , 

• 


199. 

Fimus buddhnicus n. sp. 

. 


54. 

Hurnei n. sp. ...... 

. 


54. 

perplexits ...... 

. 


53. 

— promenbis n. sp. ..... 

. 


54. 

Representative species of, in the Tertiary formations of 


India ........ 



53. 

Gaj Series, Placutia in the. .... 



110, 116. 

Garnets in Chitral ...... 



19. 

Gas (natural) in Baroda City .... 




Gas, seepages in Poonoh, Punjab 



42. 

Geological Survey of Chitral .... 



37. 

the Kolhapur State . 



31. 

the Mergui district 



31. 

Punjab .... 



40. 

Singhbhum 



31. 

— Tavoy .... 



32. 

Oingkoitee digitata Brongn .... 



34, 288. 

Qlo88opteri9 angustfolia . ... 



12. 

Gneiss in the Kh&si and Jaintia Hills, Assam 

. 

. 

153. 

Gold, Quantity and value of, produced in India, during 1921 


and 1922 •••*••* 

• 

. 

178. 

Granite in the Khasi and Jaintia Hills 

• 

. 

154. 

Graphite ....... 

• 


20, 179. 



Vl 


INbEX. 


Subject. 


Page. 


Graphite in Chitral 

Gregory, J. W. • 

Gupta, Bankim Behari ....... 

, Barada Charan 

Oypeim globulus 

Gypsum, Production of, during 1021 and 1022 

HalJowos, K. A. K 

Basic and Ultia-Basic Members of the 

Chamockitc Series in the Central 
Provinces . 

China Olay of Karalgi, Khanapur, Bel- 

gaum district .... 

Hayden, Sir Homy ........ 

Obituary notice of .... 

Heron, A. M. . 

Hobson, G. V. ........ 

Holland, Sir Thomas ....... 

Htiehara basin, Oil-shales in the ..... 

Hyderabad, Geological Survey of 

II yothcr in m chinjiensc ....... 

llmonito at Muttam mini 4 , Tiavanoore .... 

Indona in bon neaud crisis (Eydoux) . 

bonneaudi (Kyd.) ...... 

Indopseudodon (?) rovlralus sp. nov. ..... 
Inter- trappoans in the Bet ul district ..... 
Iron 

— - in the Mayurbhanj State ...... 

Iron-ore at Manmaklang, Northern Shan States . 

Quantity and value of, produced in India during 

1921 and 1922 

— series in Singhbhum 

Jadeite, Burma 

Jones, H. C 

Jubbulporc, Fire-clay and brick- clay at .... 

— Lameta Beds at 

*— Remains of dinosanrians at Bara Simla Hill 

— Water supply of ..... 

Kamkawla Limestone, Ammonites and rhynconellids in tbc . 

Kaolin, Bolgaum district 

- — * — at ttalvan, Ratnagiri distriot .... 


20 . 

07, 101, 102. 

5, 24, 35, 52, 53. 
0, 7, 8. 

34. 

100 . 

2, 39, 40, 254, 260. 


254-250. 

260-267. 

37, 38, 369. 
260-272. 

3, 6, 32, 273, 277. 

4, 17, 18, 22, 23. 

23, 25, 254, 257, 

258. 

287. 

39. 

41. 

200 . 

287. 

07, 08, 102. 

08, 102, 103, 287. 
35, 36. 

20,21,31,166, 179, 
180. 

179. 

21 . 


180. 

31. 

180. 

2, 6, 14, 10, 22, 
31. 

19. 

105. 

105. 

30. 

281. # 

260. 

21 . 



in fiat. 


vii 


Subject. 


Page. 


Karewa formation. Ago of 
Karnool district, Barytes in the 
Kentrurosaurua cethiopicus 
Khasi Hills, Assam . 


f Sillimanite in the 

Khasi and Jaintia Hills, Assam, Building stone in the . 
— Fossils in the 


243. 

108 . 

108. 

143, 149, 150, 

151, 152, 155, 
167, 

26. 

167. 

163. 


Geology of a part of the 
Granite in the 

Nummulitic Limestone in 
the .... 


143-148. 

154. 

162. 


Khaur oilfield, Attock district ...... 

Kodarnm, Mica at 

Koil Series, Punjab ........ 

Kolhapur State, Bauxite in the ...... 

Geological Survey of the .... 

Kyaukse, Soils in ....... 

Lahiri, Harendra Mohan 

LameUidens (?) qmdratus sp. nov. . 

Lamota Bods of Jubbulpore, Note on an Armoured Dinosaur 

from the 

Lametoaaurua indieva ....... 

Lathy rua indicus Vred 

iravadicua n. sp. ...... 

(Pen aternia) Gautama . 

(Peristernia) promensia n. sp 

pseudolynchoidea n. Bp. ..... 

sindienata Vred. var. birmanica .... 

Specios of, from the Tertiary formations of India 

Latimosandraria 

LaTouohe, T. D. ....... . 

Lead 

in the Datia State, Central India .... 

and silver ore, Production of, during 1921 and 1922 

Lignite in tbo Northern Shan States 

Lignitio Coal, Discovery and investigation of, in Kashmir . 

Limestone, Moulmoin 

— — Plateau 

hoi -an coalfield, Southern Shan States .... 

Madras, Mineral concessions granted in, during 1922 . 


186. 

22, 23. 

42. 

14. 

31. 

28. 

6, 7. 

98, 103, 287. 

105-109. 

109. 

59. 

60. 

60,61. 

61. 

60. 

59. 

58, 59,60,61. 

281. 

11, 26, 273, 276, 
283. 

22, 180, 181. 

22 . 

181. 

273. 

242. 

278. 

34, 277. 

33, 34. 

230-232. 



Viii 


INDEX. 


Subject. 


Page. 


Madras, Mining leases granted in, during 1022 

Prospecting licenses granted in, during 1922 

Magnesite ....... 

Quantity and value of, produced in India during 

1021 and 1922 .... 

Mallet, F. R 

Manganese ....... 

in Ohitral ..... 

Manganese ore. Exports of, during 1921 and 1922 

— Imports of, during 1921 and 1922 

Quantity and value of, produeod in 

during 1921 and 1922 

Manmaklang iron-ore deposit, Northern Shan States 
Mapale river, Oil-shale in the .... 

Mastodon anguslidens at Nalagarh, Punjab 

Mat ley, 0. A 

Mayurbhanj State, Iron in the .... 

Medlicott, H. B. 


India 


239. 

239. 

182. 

182. 

19. 

182 . 

15. 

184. 

184. 


183. 

21 . 

302. 

41. 

19. 

179. 

19, 143, 152, 157, 
158, 100, 162, 
107. 


Milongena from Gaj beds of Sind 

(Pugilina) lekei 

( pug Hina ) marie, if or mis . 

ponderosa, a zone fossil . 

- (Pugilina) pm paradis iaca n. sp. 

• prcemelon gtna n. sp. 
prcepondcrosa .... 

pseudobuccphala Noetl. 

pugilina in the Oligoceno of Burma 

Mergui district, Geological Survey of the 

Tin in the 

Tungston in the 


129. 

05. 

04. 

132. 

04. 

03. 

129, 131. 132. 
03. 

128 . 

31. 

29. 

29. 


Meteorites 


Meteorite at Beshkalai, Raj pu tana 
at Oran gan ore, Cochin State 

— at Quetta 

— at Rampurhat, Bengal 

— at Ranchapar, Bengal 

at Samolia, Rajputana 

at Sultanpur, United Provinces 


9, 133, 130, 137, 
139, 327, 328, 
329, 330. 

9, 330. 

139. 

9. 

130. 

137. 

328, 329, 330. 
133. 

22, 184, 185. 


Mica 



INDEX. 


IX 


Subject. 


Page. 


Mica, Quantity and valuo of, produced in India during 1921 

and 1922 

Middlemisft, 0. S. 

Minbu district. Geological Survey of the . . « . 

Mindegyi, Placuna (Indoplacuna) Birmanica at . . . 

Mineral concessions granted during 1922 .... 

in Assam during 1922 

— Baluchistan during 1922 

— — - - - ■ Bengal during 1922 

Bihar and Orissa during 1922 

Burma during 1922 

— „ — — Oentral Provinces during 1922 

— . — . — - Madras during 1922 

— North-West Frontier Pro- 

* vince during 1922 

the Punjab during 1922 

Mineral concessions, Summary of, during 1922 
Mineral production in India during 1922 

Minerals, Total value of, for which returns of production are 
available for 1921 and 1922 ...... 


185. 

34, 241, 282. 

35. 

113. 

202 . 

202 . 

202 . 

203. 

203. 

204-216. 

216-230. 

230-232. 


232. 

232. 

233. 

169-240. 
170, 171. 


Mining leases granted in Assam during 1922 

— Baluchistan during 1922 

Bihar and Orissa during 1922 

Burma during 1922 

Central Provinces during 1922 

- . Madras during 1922 

Monazite ........ 


234. 

234. 

235. 

237. 

238. 239. 

239. 

185, 333. 


crystal from Snnultala ..... 

Mysore State, Gold in the ...... 

Nalagarh State, Punjab ....... 

Narasimha Aiyongar, N. K. . . . 

Narayana Iyer, L. A. 

Northern Shan States, Iron-ore in the .... 
North-West Frontier Province, Mineral concessions granted 

in, during 1922 

— — Prospecting licenses grant- 
ed in, during 1922 . 

Nummulitio Limestone in the Khasi and Jaintia Hills, Assam 
Ochrej Production of, during 1921 and 1922 

Oil in the Alt oek district 

— , Imports of kerosene, during 1921 and 1922 * 

— industry in the Punjab ...... 

- — Measures of the Dawna Hills, TenasBorim 


333. 

178. 

18 . 

7. 

6, 7. 

20 . 


232. 


240. 

162. 

200 . 

186. 

188. 

186. 

97. 



INDEX, 


Subject. 


Page. 


Oil seepages in the Pakokku district, Burma 

— at Singu, Burma .... 

— in tho Tertiary strata of the Khasi and Jaintia Hills, 

Assam . . ... 

— field of Padaukpin, Burma . 

shales in the Amherst district 

of Eastern Amherst, Burma, with a sketch of the 

Geology of the neighbourhood . 

group, Burma .... 

in the Theinbun Valley, Mergui district 

Oldham, T 

, R. D. Geological interpretations of some recent 

geodetic investigations 
Oligoceno Echinoidea in Burma 
Orbitoules apiculata ..... 

Ortho phragmina ompludus .... 

Padaukpin oil -field, Burma 
Pag iophyllurn d i varicai um ( Bun b. ) 

Pakokku district, Geological Survey of the . 

Palmer, R. W. 

Geology of a part of the Khasi and Jaintia 

Hills, Assam 

Obituary notice of 

Paraffin wax. Exports of, from India during 1021 and 1022 

Pascoe, E, H 

Petroleum (see also“ Oil ") 

Quantity and value of, produced in India during 

1021 and 1022 . . 

Phos acuminatns Martin .... 


24. 

186. 


166. 

24. 

24. 

273-313. 

288 . 

23. 

78, 79, 05,143, 243. 


78-94. 

12 . 

53. 

34. 

24. 

34, 282. 

35. 

7,8,12, 16, 10, 143 

143 168. 

8 . 

188. 

1,6,162,250. 

24, 186. 


187. 

60. 


Physa principii in the Betul district . 

Pilgrim, G. E 

P lacutui Iranica ..... 

Occurrence of . 

rniocenica ..... 

— papyracea ..... 

placenta Linn. .... 

On some fossil forms of 

(Indo-placuna) Birmanita 

Promt nsis 

, Occurrence of 

— Sind lev sis 

? Ocourronce of 


3G. 

1, 6, 7, 12, 18, 40, 
41, 42. 

116. 

117. 

116. 

115 . 

110 . 

110 . 

110, 114, 116. 

113. 

114. 

114. 

116. 



INDEX. 


XI 


Subject. Page. 


Planorbis in a dark carbonaceous clay in Kashmir 

Podozamites distans (Morris) 

Pooneh State, Geological Survey in the 
Post-Nummulitic Tertiary rocks in the Khftfli and Jaintia 

Hills, Assam 

Prospecting licenses granted in Assam during 1022 

Baluchistan during 1022 

Bengal during 1022 

Bihar and Orissa during 1022 

Burma during 1022 

Oentral Provinces during 1022 238. 

Madras during 1022 . . 230. 

North-West Frontier Pro- 
vince during 1922 . . 240. 

the Punjab during 1022 . 240. 

Pniophyllvm sp., cf. P. hislopi Oldh ..... 34. 

Plilophyllum Bp. cf. p. non ofozamitcs hislojri (Oldh) . . 282. 

Pulicat Lake, Madras, Placvna pbirevta in the . . .110. 

Punjab, Gas seepages in the Pooneh State . . . .42. 

Geological Survey of the ..... 40. 

Haritalyangar 41. 

Mineral concessions granted in the, duriug 1022 . 232, 233. 

- — - Prospecting licenses granted in the, during 1922 . 240. 

Sutlej Dam in the . . . . . .18. 

I’yrrhotitc and pyrito in Ohitral ..... 20. 

Quetta, Meteorite at ....... 9. 

Rajputana, Note on the Fall of Three Moteorie Irons in, during 

1021 327-332. 

Ramnagar, Bihar and Orissa, Goal at . . . .14. 

Rampurhat, Bengal, Aerolite at 136-137. 

Ranchapar, Bengal, Aerolite at . . . . . . 137-130. 

Red Sandstone Series, Amherst district, Description of the . 283, 284. 

Reed, F. R. Oowpor 11. 

Provisional List of Palaeozoic and 

Mesozoic Fossils collected by Dr. Ooggin Brown in Yun-nan 314-320. 
Phinocrras simlensix, Pakokku district . . .36. 

Rock-Salt, Quantity and value of, produced in India during 

1021 and 1922 ‘ 100. 

Roy, Puma Chandra 6, 8. 

Ruby, sapphire and spinel, Quantity and value of, produeod 

in Tndia during 1021 and 1022 189. 

Sa m I >har Lake, Analysis of brines from the . . ,26. 


246. 

34, 282. 
42. 

1C3. 

234. 

234. 

235. 

235. 

236. 



Xii 


INDEX. 


Subject, 


Page, i 


Salt 24, 25, 189, 190, 

191. 

Quantity and value of, imported into Tndia during 1921 

and 1922 101. 

Quantity and value of, produced in India during 1921 

and 1922 190. 

Saltpetre 191, 192. ] 

Distribution of, exported during 1921 and 1922 . 192. 

Quantity and valuo of, produced in India during 

1921 and 1922 192. 

Sapphire . . . . . . . . .189. 

Semifusus Ileroni n. sp 05. 

Sethu Ram Rau, S. Rao Bahadur ..... 3,12,35,30,37,52. 

Sillimanite in the Khasi Hills, Assam . . . .20. 

Silver, Quantity and value of, produced in India during 1921 

and 1922 193. 

Singh bhum, Iron-ore series in 31. 

Singu Fauna, Analysis of the 12. 

Sipkonalia Colleri n. sp. . . . . . . 60. 

( Kelletia ) iravadicHS Vrcd. . . . .07. 

Kellelii n. sp. . . . . . 00. 

, Species of, from the Tertiary formations of India 00. 

Soda in Ladak tahsil, Kashmir 200. 

Southern Shan States, Coalfields of the . . . .33. 

Spinel 189. 

Steatite, Quantity and valuo of, produced in India during 1921 

and 1922 / 201. 

Stigmalopygns elatu 8 Forbes . . . . . .102. 

Strepsidwra Cosswavni n. sp 08. 

indica 52. 

Slreptochetus, Species of, from tbo Tertiary formations of 

India * 58. 

Sulphur and sulphide ores in Ohitral 28. 

Su>8 titem in the Botul district ...... 35. 

Sutlej Dam, Punjab 18. 

Sylhet Trap, Assam, Copper in the 160. 

Tabyin Shales, Burma 53. 

Talchir Stage in the Betul district 37. 

Tertiary coal in the Morgui district . . . . .14. 

fauna of Java, Indian Archipelago islands, Burma 

and Western India, Relationships of the . . 131. • 

formations of India, Species of clavilithcs from 

the 57. 



INDEX, 


Subject. 


Tertiary strata of the Khasi and Jaintia Hills, Assam, Oil in 

the 

Teyohenn£, 0. T 

Tin, Imports of unwrought, into India during 1921 and 1922 

in Mergui district ....... 

in Tavoy district 

and tin-ore. Quantity and value of, for 1921 and 1922 . 

Tipper, 0. H 


Titanosaurvs indices .... 
Travancore, Ilmenite in 

Monazite in . 

Zircon in ... 

Tritonidea (Canthprns) Bucllavdi (d’Arcliiac.) 

hiptagona n. sp. 

Martiniana (Noetl.) var. nrokavevsis 

prai undosa n. sp. 

promen sis n. sp. 

(Cantharus) speciosa n. sp. 

Tudicvlu from the Tertiary formations of India 

Turhinella a /finis Sow 

episoma Michelotti . 


episoma Michelotti in the Oligocene of India 

ovoidea Kiener ..... 

pirum ....... 

proemebranica ...... 

prceovoidea ...... 

regin a Heilprin 

from the Tertiary formations of India 

textilis Guppy 

wilsoni Conrad ..... 

Turbinellidse, On the pliylogcny of some . 

Tungston 

Tungsten in the Morgui district .... 
Tungsten-ore, Quantity and value of, produced in India di 

1921 and 1922 

Vasum from the Tertiary formations of India 
Vinayak Rao, M. Rao Bahadur .... 

Vivipara dvbiosa sp. nov. 

- gregoriana sp. nov. .... 


166. 

3, 7. 

196. 

29. 

33. 

194. 

2, 7, 13, 14, 16, 19, 
20, 23, 28, 37, 
281, 282, 333. 

106. 

200 . 

186. 

201 . 

72. 

72. 

71. 

70. 

71. 

72. 

62. 

121, 126. 

121, 122, 123, 126, 
127. 

121 . 

120 . 

119, 122, 123. 

121, 122, 123, 124. 
126, 126. 

126. 

62. 

126. 

126. 

12, 119132. 

196. 

29, 196. 

190. 

62. 

3, 13, 15, 23, 29, 
31,32, 40. 

100, 101,287. 
101,287. 



XIV 


INDEX. 


. Subject. 


Page. 


Volcanic rocks in Elphinstono Island, Mergui 
Vredenburg, E. 


33 . 

1 , 6 , 7 , 8 , 11 , 12 , 31 , 
52 , 95 , 96 , 110 , 
119 . 


, Comparative diagnosis of the Tertiary gas- 
tropoda of Burma 

, Indian Tertiary Gastropoda, Fusidar, Tvr» 

bincllidoe , Chrysodomidep , Slreyfurielev, Buc - 
cinider . Nassidcr , Columbdlider , with short 
diagnoses of new species .... 

Obituary notice of .... 

On some Fossil forms of Placvna . 

On tho phylogeny of some Turbinellider 

Wadia, J).N. ......... 

Walker, F. W 


Walker, H. 


11 . 


52 - 77 . 

95 - 96 . 

110 - 118 . 

119 - 132 . 

4 , 14 , 15 , 22 , 42 . 
4 , 15 , 16 , 24 , 25 , 
27 , 33 , 34 , 274 , 
282 . 287 . 

2 , 7 , 19 , 29 , 30 , 35 , 
36 , 133 , 274 . 


Recent Falls of Aerolites in India 

Walker, T. L. 

Water in Central Pi ovinecs ...... 

supply at .In bbulporc ...... 

Watkinson, K. F. 

Yaw stage fossil band m the Min)>u district 
Yonangyat, Oil at ....... 

Yunnan, Carboniferous, Permian and Triassic bosRils collected 


133 - 142 . 

254 . 

29 . 

30 . 

5 . 

35 . 

186 . 


in 

Zinc ...... 

■ Zircon at Mutt ain mine, Tra\ ancorc . 


11 . 

196 . 

201 . 


QAtarm : pointed by bupvt gov t. pointing, inpia, 8, Hastings strsft 





GJiOi.OG/CAL AVjersy 










GEOLOGICAL PURVEY OR INDIA 


Records, Vol LV, PI. dH 



K / H at km mi, f hot as 


Fig 2 

IRON METEORITES 


G S I. Ca'cutta 



RECORDS 

OF 

THE GEOLOGICAL SURVEY OF INDIA. 


Part a.] 1924 [August 

"SSmSSSSSSSSSSBBSS^SSBBSSSSBSSStBSSSBSSSSSBSSSSmSSassSSSBBtBBSSSSS BSBB^BUKBSStBmSSSSKKSSSfSSSSm 

The Mineral Production of India during 192$. By 

E. H. Pascoe, M.A., Sc.D. (Cantab.), D.Sc. (Lond.), 

F. G.S., F.A.S.B., Directory Geological Survey of India. 


CONTENTS. 

I. — Introduction— Page. 

Total valuo of production. Mineral concessions granted. . 109 

II. — Minerals of Croup I— 

Chromite; Coal; Copper; Diamonds ; Gold; Iron; Jadeite; 

Lead ; Magnesite ; Manganese ; Mica ; Monazite ; Petroleum ; 

Ruby, Sapphic and Spinel ; Salt ; Saltjtttre ; Silver ; Tin ; 

Tungsten; Zinc 112 

HI.— Minerals of Croup II— 

Alum ; Amber ; Apatite Asbestos ; Barytes, Bauxite ; Building 
materials ; Clay ; Fuller’s earth ; Gypsum ; Hyalite; Hmenite ; 

Ochre ; Soda ; Steatite ; Zircon. ..... 137 

IV.— Mineral Concessions granted during the year ... 143 

INTRODUCTION. 

T HE method of classification adopted in the first Review of Mineral 
Production published in these Records (Vol. XXXII) 
although admittedly not entirely satisfactory, is still the best that 
cab be devised under present conditions. As the methods of 
collecting the returns become more precise and the machinery 
employed for the purpose more efficient, the number of minerals 
included in Class I— for which approximately trustworthy annual 
returns are available— increases, and it is hoped that the minerals 
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ol Class II — for which regularly recurring and full particulars 
cannot bo procured- will in time be reduced to a very small number. 
In the case of minerals still exploited chiefly by primitive Indian 
methods, and thus forming the basis of an industry carried on 
by a largo number of persons, each working independently and on 
a very small scale, the collection of reliable statistics is impossible, 
but the total error from year to year is not improbably approxi- 
mately constant and the figures obtained may be accepted as a 
fairly reliable index to the general trend of the industry. In the 
case of gold, the small indigenous alluvial industry contributes such 
an insignificant portion to the total outturn that any error from 
this source may bo regarded as negligible. 

The average value of the Indian rupee during the year 1923 
waijls. 4 3 ° 2 d.; the highest value reached wos Is. 5 jrf., and the lowest 
I*. The values shown in table 1 and all following tables of 

the present Review are given on the basis of Is. 4d. to the rupee. 

From table 1 it will be seen that there has been an apparent increase 
of over £1,200,000 or about 5 per cent, in the value of the total production 
over that of 1922. The value figures, however, are somewhat artificial. 
In some instances, although the output has fallen in quantity, it has in- 
creased in value ; such increase does not necessarily give a true indica- 
tion of the state of an industry. 

The number of mineral concessions granted during the year 
amounted to 624 against 672 in the preceding year ; of these one 
was an exploring license, 513 were prospecting licenses and 110 were, 
mining leases. 


Table 1. — Total value of minerals for which returns of Production are 
available for the years 1922 and 1923 . 


— 

1922 

(Rupee--- 
la. 4 d.) 

1923 

(Rupee - 
Is. id) 

i 

Increase. 

Decrease. ^ 

Variation 
per cent. 

Coal . 

Petroleum . 

Manganese -ore (a) . 

Geld 

£ 

9,755,343 

7,202,494 

915,428 

1,857,577 

£ 

9,738,509 

7,007,915 

2,215,984 

1,702,042 

£ 

1,300,550 

£ 

10,774 

194,570 

154*935 

—0-2 

— 2-7 
+ 142-1 

— 8-3 

Carried over 

10,730,842 

20,685,110 

1,300,550 

366,288 

+ 130'9 


(a) f. o. b. value at Indian ports. 
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Table l.-Total value of minerals for which returns of Production are 

nAMlA.lflhl fnv yli/i .. . 1 Ann -» — 



1922 

(Kupeo-- 
U. 4 d.) 

1923 
(Rupee - 
U 4 d.) 


£ 

£ 

• 

19,730.842 

20,005,110 


945,137 

1,121,474 


744,900 

749,382 


•575.234 

077,207 


38^,083 

538,435 


394,833 

512.409 


188,903 

185,041 


234,800 

149,757 


104,428 

130,115 


124,811 

55,803 


24,0^0 

51,110 

nd 

48.487 

48,079 


25.035 

31,979 


10,900 

21.350 


10,040 

15,022 


90,505 

11,581 


1,133 

5,388 


3,8()5 

4.401 


20.509 

4,307 


0,051 

4,298 


2,471 

3,811 


1,871 

3,097 


1,003 

3,082 


2.432 

3,290 


0,110 

3, 1 00 


3,200 

2,850 


1,200 

2,100 


08 

1.000 


1,280 

1,100 


1,315 

1,150 


131 

915 


701 

059 



352 

1 

23,804,742 

25,018,858 1 


Brought forward 

Lewi and lead-ore 
Sail. . 

SiJvcj 
Mica (b) 

HuiMing materials 
fin and f in -ore 
Saltpetre 
In.n ore 
Jadeite (b) . 
t'lnomit'* 


o i * r 

Spinel 

Tungsten -cm 
Chy> . 

VagiiPMto 
Zniu-nre (b) 
I'lioNphate 
Oelne 

f»l»J»ei jip 
Alum 

1' idler ’s ear tli 
Alon.i/ile 
11*1 n \ tie (r) 
Steatite 
Dnmonds 
HaiylcH 
lln.emte 
Soil i . 

Zircon 
<\\pHinn 
Amber . 
Asbestos 
Hyalite 


Increase. 


i ,300,550 

170,337 

4,410 

1,973 

152,702 

117,570 


31,987 

27,033 

192 

0,944 

4,450 


4,255 

050 


1,300 
1,820 
2,0 1<> 
858 


900 

1,532 


784 

352 


Decrease. 


£ 

300,288 


3,322 

85,109 

09*008 


424 

78,921 


10,142 

2,353 


3.010 

350 


120 

159 

42 


1,839,304 I 025,248 


(b) Export values. 

(<*) Excludes the value of 932 tons. 


Variation 
per cent. 


+ 130*9 

-f 18-7 
H- 0*0 
-! 0*3 
4 39 0 
+ 29-7 

— 1-S 
-30-2 
4 30 0 

— -4 1 *0 
-1 112*2 

o*4 

-1 27*7 
I 20*4 

— 2-0 
-87-2 
] 375 0 

| 17*2 

- * 7H*' 7 
— 35*1 
4 55*9 
H 97 0 

-f 240*4 
4 35-3 
—49*3 
— 10-9 
4 75*0 

— 9*4 
— 12*1 

— 0-0 


-f 4-8 
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II.— MINERALS OP GROUP I. 


Chromite. Iron. 

Coal. Jadeite. 

Copper. Lead. 

Diamonds. Magnesite. 
Gold. 


Manganese. 

Mica. 

Monazite. 

Petroleum. 


Ruby, Sapphire Silver. 

and Spinel. Tin. 

Salt. Tungsten. 

Saltpetre. Zinc. 


Chromite. 


There was a very large increase in the production of Chromite 
which rose from about 22,800 tons in 1922 to over 54,200 tons in 
the year under review. This increase was mainly due to greater 
mining activity in the Mysore State. 


Table 2. — Quantity and value of Chromite produced in India during 
1 1922 and 1923. 


— 

1922. 

1923. 

i 

Quantity. 

Value (Rupee = 
la. 4d.) 

Quantity. 

Value (Rupee = 

Is. 4rf.) 


Tons. 

R*. 

£ 

| Tons. 

Rs. 

£ 

Baluchistan — 







Quetta -Pishin 


, , 


1,267 

6,364 

424 

Zhob . 

18,548 

2,88,227 

1 19,216 

23,062 

3,39,453 

22,030 

Bihar and Orissa — 


| 





Singhbhum 

1,147 

15,660 

1,044 

914 

11,977 

798 

Mysore — 







Hassan 

2,120 

38,1(50 

2,544 

25,604 

3,68,262 

24,551 

Myaore 

962 

19,240 

1,283 | 

3,405 

40,735 

2,716 

Total 

22,777 

3, 61, 287 

24,030 1 

S4.U2 

7,66,791 

51,11$ 


Coal. 

There was *<n increase during the year of some 646,800 tons, or about 
3*4 per cent,, in the output of coal. This increase was due chiefly to 
Bihar and Orissa and Bengal, but Hyderabad and Central India 
also contributed. The Central Provinces shewed a decrease of nearly 
per cent., and the outputs from Assam and Baluchistan were also 
considerably reduced ; the Punjab shewed a slight decrease. The 
increase in BihaT and Orissa was due to the two great fields of Jharia and 
Raniganj, to the recovery of the Giridih field and to the steady expan- 
sion of Bokaro. The maiden effort of the Talcher seams, which have 
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been referred to in previous reviews, amounted to some 4,800 tons. 
The Sasti field of Hyderabad again shews a considerable decline which, 
however, is more than balanced by the partial recovery of the Singareni 
field. The Sohagpur field of Central India nearly doubled its production, 
but Umaria continued its decline. Ballarpur and the Pench valley 
were chiefly responsible for the serious drop in the Central Provinces 
output. The new Loi-an coalfield of Burma, which is of Gondwana and 
not of Tertiary age as formerly supposed, has made strides during the 
year and increased its output from 172 tons in 1922 to just over 2,000 
tons in 1923. 

The pit’s mouth value of coal decreased in some areas and increased 
in others. In Burma it increased another 5 rupees or so, as it had done 
the previous year, and the rate in Baluchistan rose nearly Rs. 1-7-0. 
In the Punjab the drop in value amounted to Rs. 4-14-0, in the Centftil 
Provinces to Re. 1 and in Raj puts na to Re. 0-4-5. Bengal and 
Bihar and Orissa both shew an average decrease*, the presidency of 
Re, 0-8-4 and the province of Re. 0-1-10. 


Table 3. — Average Price (per ton) of Coal extracted from the mines 
in eadb province during the gears 1922 and 1923 . 




1922. 

1923. 




Rs. a. r. 

Rs. a. r. 

Assam ...... 



8 r» 4 

8 11 1 

Baluchistan ..... 



13 7 6 

14 14 4 

Bengal ...... 



9 10 1 

9 1 9 

Bihar and Orissa .... 

■ ■ 


6 15 5 

6 13 7 

Burma ...... 



Iti 0 0 

21 3 3 

Central India ..... 



5 13 (! 

5 13 0 

Central Provinces .... 



7 10 7 

6 10 7 

Punjab ...... 



14 13 10 

9 lfi 10 

Raj pu tana 



7 2 2 

6 13 9 

Table 4. — Origin of Indian 

Coal raised during 1922 

and 1923 . 


Averago of 

1922. 

1023. 


last live years. 




Tons. 


Tons. 

Tons. 

Gondwana coalfields 

19,490,848 

18,620,613 

19,218,284 

Tertiary coalfields .... 

434,487 

490,473 

439,494 

Total 

19,925,335 

19,010.986 

19,657,778 
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Table 5.- Provincial Production of Coal during the years I922andl923 . 


1 

Province. 

1922. 

1923. 

Increase. 

Decrease. 

1 — L 

Tons. 

Tons. 

Tons. 

Tons. 

21,954 

17,573 

127,842 

* 3,679 
7,936 

Annara .... 

Baluchistan .... 
Bengal .... 

Bihar and Oriwwa . 

Burma .... 

Central India 

Contra] Provinces . 

Hydei abaci .... 
Punjab .... 

Rajput ana . 

Total 

348,103 

(10,130 

4,328,080 

12,711,328 

172 

161,231 

075,010 

042,880 

07,180 

15,055 

320,149 

42,502 

4,021,578 

13,212,250 

2,100 

175,950 

548,074 

G58,429 

63,501 

7,119 

292,592 

500,922 

1,904 

14,719 

1*5,549 

19,010,986 

19,657,778 

825,776 ■ 

178,984 


Table (i.- Output oj the Gondmmi Coalfields lor the years JQ22 and 1923. 


Ton*. 


1922. 


1923. 


Pei cent, of 
Indian 
total. 


Ton*. 


Per i cnt. of 
Indian 
total. 


Hernial, lUhai ami OiisMi - 
Hoknro 
Paltonganj 
(lirulih 
diiinli 
Jlimia 

Kajnmhal Hill* . 

Kamgarli . 

Karnpur (Raigarh-Hingir) 
Kaitiganj . 

Talehor 
Burma — 

Lm-an (Kalaw) . 

Central India — 

Sobagpur . 

Umaria 

Central Province * — 
Ballarpur . 

Mohpani . 

Pench Valley 
Shahpur . 

Ycotmal . 

Hyderabad — 

Sasti 

SSingareni . 


Total 


i 

I 

1,037,171 

31,933 

059,101 

90,012 , 
9,930,299 ] 
2,801 , 
4,505 | 
Orf.OlS I 
5,203,211 . 


172 


1 ,000,300 
11,815 
713,598 
82,100 
10,340,015 
2,035 
4,197 
50,790 
5,557,424 
4,810 

2,003 


540 

017 

3-47 

0-51 

52-27 

001 

0-02 

0-30 

27-37 


42,093 > 
118,538 I 


0-22 

0-02 


80,125 

95,825 


132,080 

84,990 

453,484 

1,009 

3,087 


0-70 

045 

2-39 

0-01 

0-02 


112,362 

87,387 

340,094 

2,063 

168 


5-39 

000 

3-58 

0-42 

52-03 

0-01 

0-02 

0-L0 

28-28 

0-02 

0-01 

0-41 

049 


0- 57 
044 

1- 76 
0-01 


38,522 

004,358 


0-20 

3-18 


18 , 520,513 


97*43 


29,204 

029,225 


19,218,284 


0-20 

8-21 


97-77 
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The yield of the Makuin field of Assam decreased practically to its 
figure for 1921 ; both Baluchistan fields shewed heavy decreases also. 
Bajputana produced less than half what it did the previous year, and 
the total from the Punjab shews a decrease. 


Table 7. Output of the Tertiary Coalfields for the years 1922 and 

1923. 



1922. 

1923. 


Tons. 

Pei cent, of 
Indian 
total. 

Tons. 

Per cent, of 
Indian 
total. 





- 

Assam — 

Khasi and Jaintia Bills 
Makuni 

Naga llilly 

453 

291,747 

55,903 

1S3 

200 | 
270,343 
55,000 1 

\ 1415 

JUiluchisian— 

Kalat, Mill'll, 801 Uange 
JKlmst .... 

20,209 

33,800 

1 0-31 

10,058 

20,501 

l 0 22 

Ihmnn- - 

Kamapying (Mcigui) . 



i 

1 03 

000 

Punjab — 

.Theluin .... 
Minnwaii .... 
Blialipur .... 

47,832 

14,301 

5,047 

j- 0 3.» 

43,253 

11,905 

8,283 

j- 0 32 

Rajput a na~ - 

Bikaner .... 

15,055 

0 08 

7,119 

004 

Total 

1 190,473 

1 

2*57 

439,494 

2-23 


The export statistics bliew an increase of nearly 59,500 tons, while 
the imports of coal and coke on the oilier hand fell to practically half 
what they totalled in 1922. Over two-fifths of the imports came from 
South Africa whose contribtition increased by over 38,000 tons. Austra- 
lia and “ other countries ” are the only other sources whose contribu- 
tions shew an increase. From the United Kingdom imports fell from 
718,500 to only 125,300 tons ; from Japan India received a paltry 4, ®0U 
tons instead of 55,500 tons in the previous year. 
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Table 8. — Exports of Indian Coal and Coke during 1922 and 1923. 


— 

1022. 

1923. 

Quantity. 

Value (Rupee 

U. 44). 

'Quantity. 

Value (Rupee— 

1 It. 4d.). 

To- 

Tonw. 

R*. 

£ 

Tons. 

Jib. 

£ 

Ceylon .... 

76,466 

10,24,893 

08,326 

110,616 


134,643 

Other Countries . 

13 

543 

30 

16,043 

3,21,744 

21,440 

Total 

70,470 

10/25,436 

68,362 

136,550 

23,41,385 

156,092 

Coke 

632 

36,907 

2,400 

16 

575 

38 

Total of Coal and Coke 

77,111 

10,62,4 U 

70,628 

136,676 

21,41,960 

156,130 


TaBle 9. — Imports of Coal , Coke and Patent Fuel during 1922 and 

1923. 




1022. 


1023. 


Quantity. 

Value (Rupee — 
la. 4d ). | 

Quant ity. 

Value (Rupees 

Is. 44). 

From— 

Touh. 

11^. 

A 1 

'Jon*. 

Rs. 

£ 

Australia and New Zealand 

17,849 

0,57,830 

43,822 1 

l 

59,380 

21,01,040 

144,120 

Japan 

55,547 

21,21,080 

141,405 1 

4,000 

1,04,274 

10,052 

Portuguese Eaat Africa 

157,122 

67,74,455 

381,964 

115,042 

31,10,309 

207,354 

Union of South Africa . 

231,548 

72,07,700 

480,517 

269,777 

69,31,688 

462,113 

United Kingdom 

718,487 

2,78,80,912 

1,858,727 

| 125,260 

| 44,98,522 

200,901 

Other Countries . 

11,413 

2,04.271 

17,018 

! 

31,404 

8,07,408 

57,831 

Total 

1,101,960 

4,39,05,808 

2,927,054 

' 000,423 

1,77,34,201 

1,182,280 

Coke 

28,673 

14,52,654 

06,843 

18,495 

9,18,802 

61,253 

Patent Fuel . 




l 



Total of Coal, Coke, eto. 

1,820, 638 

4,53,68,462 

6,024,897 

624,918 

1,86,64,003 

l ’ 24 3,643 


The average number of persons employed daily in the coal-fields 
during the year remained practically the same as it was in 1922, while 
the average output per person employed shewed a slight improvement, 
rising from 94*6 tons in 1922 to 97*8 tons during the year under report ; 
in 1919 this figure was 111*05 tons. The number of deaths by accident 
was unusually large, totalling 363, and corresponding to a death-rate 
of 1*81 per thousand persons employed ; in 1922 the total figure was 243 
corresponding to a rate of 1*21 per thousand. 
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Table 10, — Average number of persons employed daily in the Indian 
Coalfields during 1922 and 1923 . 


— 

Number o 
ojnploye 

1922. 

f person* | 
d daily. 

1923. 

Output 
[)Oi person 
employed. 

Number 
of deaths 
l>y 

accident. 

Death- 
late per 
1,000 
persons 
employed; 

Assam .... 

3,036 

3,901 

830 

13 

3-3 

Baluchistan 

1 ,4!)2 

1,195 

35 0 

4 

3-3 

Bengal .... 

44,893 

41,251 

104-4 

73 

10 

Bihar and Orissa 

119,790 

123,554 

100 9 

211 

1*7 

Burma 

05 

197 

10 9 

, . 

, . 

Central India . 

2,595 

Is, 702 

03-7 

1 

0-4 

Central Provinces 

13,255 

9.S57 

55 0 

30 

3'0 

Hyderabad 

13,402 

13,558 

48-0 

28 

21 

Punjab .... 

1,080 

1,544 

411 

l 

• 00 

Hajputana 

99 

99 

71-0 

2 

20-2 

1 . 

Total 

200,913 

200,918 


303 

*• 

Avoragc 


1 

97 b 


1*81 


Copper. 

Since 1910, following the commencement of .smelting operations 
at the Rakha mines during the year 1918, the output of copper-ore 
in Singhbhum has been maintained with a fairly steady level till 
1923. The decrease in the output of ore during that year was heavy, 
the amount totalling 0,300 tons only, valued at Rs. 05,300 (£4,307). 
This amount of the ore was obtained by the Cape Copper Company 
during the first quarter of the year, and from the 1st of April the 
works were closed down and pumping alone carried on. The amount 
of refined copper extracted from the ore amounted to 187*23 tons. 
The ftakha mines deposit is a low-grade sulphide ore containing 
two to four per cent, of copper, but a slightly improved grade of ore 
has recently been struck. Three other companies are prospecting 
in the Singhbhum belt, and one of these, the Cordoba Copper Com- 
pany, has met with very promising ore-bodies in their Mosaboni 
mines. A zone of secondary enrichment, in which malachite and 
cuprite predominated, was pierced and an impoverished zone with 
practically no ore encountered beneath. The lode channel was, 
however, well defined, and beneath the impoverished zone chal- 
copyrite began to make its appearance in small lenses. At a vertical 
depth of 169 feet from the surface tunnels driven along the lode 
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proved the presence of solid chalcopyrite, in some places 2 feet 
wide, over a considerable distance in length, and giving values varying 
between 10 per cent, and 25 per cent, of copper. Some very lu- 
crative ore has been opened up by means of shafts sunk on this lode 
and there is every promise of an improvement in the outlook of 
copper production from this part of India. 

The production of copper-ore in the State of Mysore during 1923 
was nil. 

Diamonds. 

The output of diamonds from Central India amounted to 115*22 
carats, valued at Its. 16,495 (£3,100), as against 17139 carats, 
valued at Ks. 91,618 (£6,110), in the preceding year. 

Gold. 

The total output of gold during tile year under review fell to 
‘122,306*56 oz. valued at £1,702,642. The increase shewn in the 
figures for 1922, which were 438,015 01 oz. valued at £1,857,577, 
was almost entirely a result of the treatment of accumulated 
cyanide slags ; the amount of gold from these slags amounted to 
3,172 oz. for that year, and during the year under review to over 
1,000 oz. 


Table 11.- -Quantity and value of Gold produced in India during 

the yearn 1922 and 1923. 



3 022. 

1023. 

• " - 

Quantity. 

Value j 

( Rupee — Is. 4<Z ) | 

1 

Quantity. 

Val uo 

( Rupee- It. 4d.) 

Labour. 


0/. 

lt«. 

£ 

oz. 

Its. 

£ 


Burma — 





; 



Kathii . 

12*01 

815 

51 

23 16 

1,672 

11 1 

42 

Upper (’hind win 

12 

1,280 

85 

14*30 

4,134 

270 

86 

Madras — 




1,510 (a) 




Anantapur 

8,388 (a) 

6,08,673 

40,578 

1,01,010 

0,734 

1,601,270 

275 

r 

io) 

2,53,60,141 


Mysore 

420,5511*0(6) 

2,72,00,073 

1 ,816,0724 

110,667 61 

V 20,604 

l 

1,001*46 (d) 

60,600 

4,046 

Punjab 

United Provinces 

40 8 

2,038 

176 | 

48*8 

2,860 

101 

62 

2*63 

175 

12 

10 

125 

8 

12 

Total 

438,015*04 

2,78,63,654 

1,857,577 

428,800*56 

2,55,39,636 

1,702,642 

21,081 


(а) Finn gold. 

(б) Contains 381,055*18 oz. fine gold including 3,172*24 oz. obtained from cyanide slags, 
(c) Contains 381,058*03 oz. fine gold. 

(4) Fine gold obtained from cyanide blag?. 
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Iron. 

The production of iron-ore increased by 28T> per cent., viz. 
from 625,274 tons in 1922 to 801,384 tons in 1923. The figure* 
shown against Mayurbhanj in the following table represents the 
production by the Tata Iron and Steel Company Ltd. ; although the 
raisings amounted to 507,225 tons, the total ore despatched from 
Mayurbhanj was 663,247 tons, the excess over production being 
taken from the balance of raisings in the year previous to 1922, 
which could not be despatched owing to the ineoniplction of railway 
sidings and consequently remained in stock. The production in 
Singhbhum is mostly that of the Bengal Iron Company, the Indian Iron 
and Steel Company being responsible for 9,909 tons from their mining 
at Gua. The Amda-Jamda railway extension to (iua has now been 
opened and the despatch of ore from that locality to the Indian 
Iron and Steel Company's blast furnaces at llirapur commenced ; 
previously these furnaces had been supplied witli ore from Mayur- 
bhanj State and the Central Provinces. 

The Tata Iron and Steel Company produced 392,135 tons of 
pig iron, 151,097 tons of steel, including rails, and 3,50(1 tons of 
ferro-manganese, shewing a decided ineiease in each cuse over the 
previous year. The Bengal Iron Company pi educed 119,669 tons 
of pig iron and 41,849 tons of iron castings, also shewing substantial 
increases in the two cases. The Indian Iron and Steel Company 
commenced turning out pig iron, railway sleepers and railway 
“ chairs ” in November 1922 ; tlieir production of pig iron during 
1923 amounted to 77,980 tons. 


Table 12. — Quantity and value oj Iron-ore produced in India daring 

the years 1922 and 1923. 




1022 


1023. 

■ — *■ 

Quantity. 

Value 

(Buinc Is \<l) 

f)iiuuhl\ 

VaJiji 

1 s Ad ) 


— — 

— 

— 




liihar and Orissa — 
Mayurbhanj 

Sambalpur 

Singhbhum 

Burma — 

Mandalay 

Northern Shan Rtuton . 
Central Province* 

Other Provinces and States 

Ton** • 
1178,131 
708(«) 
215,740 

27.080 

2,801 

25 

its 

0 4 5,335 
5,105 
4,03,31 0 

1,1 0,72000 
11,504 
(*) 

£ 

0.1 022 
.166 
32,888 

7,381 

77 J 

'1 OII8 . 

507.225 

218,584 

.32.) 
52,0 1 1 
24,0.12 

71 

It- 

12,08,002 

1,427 

4 51,848 

1 , 

2,1 1,f>44(<ij 
1,08,033 
(0) 

£ 

84,537 

205 

30,123 

88 

14,110 

7,202 

Total 

625.274 

J7, 66,130 

101, US 

804,384 

20,46,126 

146,416 


(«) Estimated. 


( b ) Not available. 
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In the Central Provinces the number of indigenous furnaces in 
operation fell from 148 in 1922 to 119 in 1923, the decrease being mainly 
in the Bilaspur district. The output of iron ore in Burma is by 
the Burma Corporation, Limited, and is used as a flux in lead* 
smelting. 


Jadeite. 

The output of jadeite in Burma, which in 1922 waB more than 
double that of the previous year, fell to below the 1921 figure 
during the year under review. In other words the output of 
7,724-7 cwts., valued at Rs. 8,&9,340(£57,956) for 1922, fell to 3,626-6 
cwts. valued at Rs. 8,20,120 (£54,675) during 1923. It will bo noticed 
that < although the quantity of jadeite extracted decreased so 
markedly, there was very little corresponding fall in the total value : 
this is due to the higher quality of jadeite met with. 

The export figures, from which a better idea of the extent of the 
jadeite industry is obtainable, for the year 1922-23 were 5,762 cwts. 
valued at Rs. 18,72,168 (£124,811) sinking to 3,088 cwts. valued at 
Rs. 8,37,052 (£55,803). 


Lead. 

There was a further increase of about 74.000 tons in the produc- 
tion of lead-ore at the Bawdwin mines, and the total amount of 
metal extracted increased from 39,214 tons, valued at Rs. 1,41,71,392 
(£944,759) in 1922 to 46,000 tons valued at Rs. 1,68,18,111 
(£1,121.207) in 1923. The quantity of silver extracted rose from 4,205,584 
oz. valued at Rs. 1,00,39,362 (£669,291) to 4,843,939 oz. valued 
at Rs. 1,01,16,985 (£674,466). The value of the lead extracted 
increased from Rs. 361 (£24*1) per ton in 1922 to Rs. 365 (£24-4) per 
ton in the year under review, and that of silver decreased from 
Rs. 2-6-2 (38"2 d.) to Rs. 2-1-5 (33'4 d.) per oz. 

A new feature has developed during the opening up oi the Bhan 
Lode to the north. High grade silver-copper ore haB been developed 
aggregating 335,681 tons, averaging ll'l per cent, copper and 23 oz. 
silver per ton. Tetrahedrite has been found on No. 5 Level of the 
Shan Lode, assaying silver, 579 oz., lead, trace, zinc, 2*9 per cent., 
copper 26-5 per cent. 



Table 13 . — Production of Lead and Silver Ore during 1922 and 1923 • 


Past 1] 


Pascoe : Mineral Production, 1923, 


121 



(a) alue oi 3 ( » 214 ton> of lead extracted 
(bi \alue of 4 20o 584 oz of sil\er extracted 
(c) 'S alu^or 4t? 060 tons oi lead extracted 
(a) ^ alue of 4 843 939 oz of sJver extracted 
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Magnesite. 

The revival of the magnesite industry in 1921 has maintained 
itself ever since. The figures for 1922, 19,273 tons valued at 

Rs. 2,40,092 (£16,040), have been exceeded slightly by those for 
1923 which are 19,436 tons valued at Rs. 2,34,332 (£15,622). 


Table 14 . — Qwmtity and value of Magnesite produced in India dur- 
ing 1922 and 1923 . 




1022. 1 


1023. 




] 

Quantity. 

V ill in- 

| (Rupoc^l®. Ad.) 

Quantity. 

Valin* 

(Rupees It. Ad.) 

Mad rot 1 — 


Tons 

Km. 

£ 

To Mb 

1 

£ 

i 

Salem 


is.417 

2,21 ,im 

1 1,734 

1 «»,W« 

^ 2,32,032 

15,400 

Mysore 

i 

«:>o 

i 

10 .CHS 

1,312 

1 100 

i 

2,300 

153 


j 

Totai 

, 

1 

1 19,873 

I 

2,40.6U* 

1 

16.016 

19,436 

2,34,31.2 

16,622 

) 


Manganese. 

The output of manganese ore in India rose from 474,401 tons, 
valued at £915,428 f.o.b. at Indian ports, in the previous year, 
to 095,055 tons, valued at C2, 215, 984 f.o.b. Indian ports during 
1923. The localities chiefly responsible for this increase were 
most of the areas in the Central Provinces, Vizagapntam and 
Sandur State in Madras, Sliimoga in Mysore and (langpur in 
Bihar and Orissa ; each of the two fields of Bombay shewed an 
appreciable decrease. As in many other mineral industries that of 
manganese is apt to fluctuate with agricultural conditions. A good 
harvest will absorb the attention of labour and thus adversely affect 
the output of a mineral deposit ; conversely mineral industries 
usually reap the benefit of a bad monsoon. 

It will be noticed from tables 15 and 16, that the excess of 
exports over production which amounted to about 400,000 tons in 1922, 
has continued during 1923 to the extent of 155,000 tons, and is 
evidently a result of previous accumulation of stocks. The total 
exports from British Indian ports (table 17) increased by about 1,000 
tons. The enormous increase of over 150,000 tons to the United 
Kingdom during 1922 has been repeated during 1923 to the extent of 
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some 83,400 tons. France, America, Italy and Japan all took 
considerably more than they did in 1922, while Belgium, Holland 
and Germany absorbed less. In the case of Belgium, which transmits 
a portion of her imports to Germany, the decrease amounted to no 
loss than 141,600 tons. 

Table 15. — Quantity and valve of Manganese-ore 'produced in India 

during 1922 and 1923. 



1 

1922. 

1923. 


' T 

^dluc f. n. b. 


Value f. o. b 


Qantity . 

at Indian 

Quantity . 

at Indian 



]K>rts. 


ports. 





• 


Tons. 

C 

Touh. 

£ 

Bihar and Orhsa — 





(langpui . 

111,372 

32,01.2 

20,439 

07,019 

Keunjhar . 



1,908 

5,452 

Singhblunn 

• • 


40 

152 

Bombay - 



, 


Chhota IJdaipui . 

17,103 

i 3 1,004 

12,553 

39,333 

Punch Malials . 

30,703 

75,430 

35,354 

113,809 

Central Provime s- 


1 



Balagh.it . 

] 09, 1 S2 

331,315 

224,740 

743,535 

Bhandara 

41,143 

80,572 

79,949 

204,498 

Chhindwar u 

33,473 

(.5,551 

30,000 

99,408 

Jubbulpore 



55 

182 

Nagpur 

132,152 

| 258,798 

190,493 

(.50,004 

Madras — 


l 



Bellary 

. , 

1 

2,429 

0,255 

Saiidur State 

1,470 

1 1,458 

37,318 

75,413 

Vi/agupatam 

7,845 

9,349 

22,524 

52,1.50 

Mysore — * 





Chita Id rug 

1,725 

3,177 

1 ,225 

3,838 

Mysore 



1,200 

3,700 

Shnnoga . 

14,018 

2*5, S 10 

28,377 

88,915 

Tumkur . 

J25 

230 

313 

981 

Total 

474,401 

9MJ2K 

695,055 

2,215,984 


' The value figures aio subject to ie\ision. 
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Table 16 . — Exports of Manganese-ore during 1922 and 1923 accord- 
ing to Ports of Shipment. 



1922. 

1023. 


Tons. 

Tons. 

Bombay ........ 

389,442 

386,255 

Calcutta ........ 

371,708 

375,340 

Vizagapatam 

13,710 

14,275 

Mormugao (Portuguese port) .... 

87,917 

74,454 

Total 

« 

862,777 

850,324 


Table 17. — Exports of Manganese-ore from British Indian ports during 

1922 and 1923. 



1022. 

| 1923. 


Quantity. 

Value. (lhipop-rl«. 4d.) 

Quantity. 

Value (Rupee ■» It. id.) 


Tons. 

Be 

£ 

Tons. 

Rs. 

£ 

To— 







United Kingdom . 

247,517 

50,80,464 

338,608 

330,048 

67,49,031 

449,985 

Germany 

8,017 

1,76,595 

11,773 

7,250 

1,48,125 

0,876 

Netherlands 

30,100 

5,60,260 

37,350 

17,200 

3,08,350 

20,557 

Belgium . . ‘ 

200,650 

70,66,054 

471,070 

156,013 

38,67,943 

257,803 

France 

150,665 

33,70,202 

225,280 

173,057 

35,01,847 

239,457 

Italy .... 

11,700 

2,95,050 

19,710 

19,802 

5,88,397 

39,226 

Japan .... 

1,351 

36,714 

2,448 

5,657 

1 ,39,038 

0,260 

United States of America 

24,924 

0,81,383 

45,425 

63,883 

21,38,001 



142,633 

Total 

774,860 

1,72,70,312 

1,161,764 

775,870 

1,76,30,732 

1,108,715 


Mica. 

There was an increase of about 1,980 cwts. in the declared out- 
put of mica in 1923 above that of the previous year. As has been 
frequently pointed out, the output figures are incomplete, and a 
better idea of the size of the industry is obtained from the export 
figures. The exports of mica during 1923 amounted, in fact, to 
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more than double the declared output, equalling 83,296 cwts., 
valued at Ha. 80,76,522 (£538,435) ; this figure is not far short of 
double that for the previous year 1922, which was 43.115 cwts., 
valued at Rs. 57,85,245 (£385,683). Tt will be noticed, however, 
that the average price of the mica fell from Rs. 134 (£8-9) to Rs 97 
(£6‘5) per cwt. 


Table 18.- Quantity and value, of the production of Mint in India 
recorded during 1912 and 1923. 




10i2 

’ j 


102 1. 





i 



- 

l 

Oil llltll v 

( Uiipt 

IHrf) 

Qua nt i| \ 

\ .» 1 1M ( IIrjn 4 (t ) 


1 Ulh 

JtM 


( u 1 ^ 

J<s 1 


Hi hm unit drifts a 







flava 

1 r . 07 . 

1 10 so , 

o, is: 

i*,0|<> 

1 10 7S'. 

7,‘IHO 

Kazan Imuli 

1 .1. 1 '0 rt 

‘1 UH,0S0 

(»o, f i7‘» 

•0,^10 

io o r »,iw. 

71,011 

MaiitfliA r 

1 

00 

n 

1* 

r. rt > 

*r» 

Central Cron ners 

100 

«0 



•• 


Madras 







No llt.ro 

1 JH.*2 


'V0 r > 1 

f-. €>71 

1,11 70°. 

" *‘0 9 HO 

Nil^iris . . . . i 


<.,*227 

41 r . 

1 in 

2 

i,r»»4 

M usare — 







Ihmsnn 

1 fi'ii 

(a) 


ii. 

1 ,20“ 

HI 

At \ soio 

1 ‘Ml 

(") 


7 

r>is 

’17 

ihijpalann- 

1 






XJnmr Wi ivnra 

I , 

n oo- 

2,790 

BOO"' 

VI ■'HO 

■5 frir. 

Slmh| uiu . 

- 

1 0 f »s 

1 011 

1. 10 2 

IS >17 

1,211 





l _ 



Total 

j 31,878*1 

/ ' n \it)i 

SO tHO 

| 33,866 2 

r> sz ‘tr 

i / 


(a) Not av.nlnbk 

{!>) Iwlndob $70 7 o! law ml u. 


Monazite. 

There was a recovery in the output of monazite in Irnvancoie, 
which rose from 125 tons, valued at £1,871 in 1922 to 216-3 tons, 
valued at £3,697, in the year under review, but the amount is 
still very far short of the 1,260 tons obtained during 1921 and valued 
at nearly £31,000. 




Records of the Geological Survey of India, [ Vofc. LVI, 


126 


Petroleum. 

The statistics of petroleum shew that it iB becoming more and 
more difficult to maintain the output of India (including Burma) 
at the high level it reached in 1919 and 1921, which amounted to 
well over 305$ million gallons. During the year under considera- 
tion the total production amounted to nearly 294$ million gallons 
against 298$ million gallons in 1922 ; for this decrease the two largest 
fields of Burma, Yenangyaung and Singu were mostly responsible. 

The Yenangyat field is rapidly dying, and its yield is now less 
than that from Thayetmyo. As in the previous year the Singu 
and Yenangyaung oil-fields again shew a decided decrease, the 
outputs falling by 4% million gallons and 4$ million gallons res- 
pectively. Thayetmyo and Badarpur contributed, to much the 
same extent in each case, to the general deficit ; the latter field is a 
disappointment and shews no piomise of making any substantial 
contribution to India’s output of petroleum. Against these 
declines are to be recorded an increase in the Digboi field of over 2 
million gallons and a gratifying increase of nearly 41 million gallons 
in the Punjab. Minbu and the Upper Chindwin more or less main- 
tained their level. 

The utilization of the shallow oil-sands of the Yenangyaung 
field which were shut off during the competitive rush for the richer 
deep sands, continues ; several remunerative wells are now being 
worked at depths a little above or below 400 feet. The electrifica- 
tion of this field has extended itself and more than 700 wells are now 
being either pumped or drilled, by electricity. The Indo-Burma 
Oilfields Ltd. have now ceased operations in the Yenangyaung 
field. 

During the year active prospecting was continued in the Punjab, 
Assam and Burma, by a variety of oil interests. 

In the Punjab the oil industry entered on a new phase with the 
completion at Rawalpindi, and the opening in February 1922, 
of the refinery erected by the Attock Oil Company to deal with the 
production of the Khaur oilfield in the Attock district. The 
refinery has a daily capacity of 65,000 gallons of crude oil, but the 
average throughput has not yet reached the maximum. The test wells 
in the Dhulian and Uabbir areas reached the depths of 2,800 
feet and 1,760 feet respectively without striking oil in remunerative 
quantity ; both wells have been abandoned but a fresh test $t 
Dhulian has already been started. 
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Tablb \9.-~-Quantity and value of Petroleum produced in India 
during 1922 and 1923. 


1 

1922. 

1923. 


Quantity. 

Value 

(Rupees*!*. 4 d ). 

Quantity. 

Value 

(Rupee ■■ 1*. 4d.). 

AtMtM— 

Gala. 

Rh. 

i 

Gals. 

Rh. 

£ 

Badarpur . 

4,038.731 

(o)0,06,794 

44,453 

3,555,377 

4,01,912 

25,794 

Dlgboi 

5,343,910 

(6) 9,12,918 

60,861 

7,448,710 

12,71,935 

84,796 

Burma — 







Akyab 

8,880 

2,563 

171 

8,628 

2,673 

W2 

Kyuukpyti . . 

10,211 

17,529 

1,169 

16,721 1 

1 

16,714 

1,114 

Mlnbit 

8,940,416 

12,31,380 

82,092 

3,915,140 

12,23.481 

11,665 

SiORU 

02,107,998 

3,45,73,653 

2,304,910 

87,476,474 

3,28,03,678 

2,186,912 

Thayetmyo. , 

2,319,835 

7,24,948 

48.330 

1,818,584 

4,54,646 

30,310 

I T PP«r Chlndwln . 

1,210,914 

90,818 

6,055 

1,311,644 

98,374 

6,668 

Yen&ngyal 

2,413,416 

7,54,192 

50,279 

1,700 ,035 

4,42,717 

29,614 

Yenangyaiing 

179,741,493 

6,72,22,038 

4,481,469 

175.1 68,721 

0,54,61,465 

4,363,430 

Punjab— 







Attock 

7,882,315 

18,40,579 

122,705 

11,804,560 

29,51,140 

190,74* 

MianwaU . 




450 

112 

1 

7 

Total 

898,504,186 

10,80,37,412 

7,202,494 

294.815.053 

1 10,61,18,737 

7 .007,915 


(а) Revised. 

(б) Estimated at Ra. 0-2-8*8 per gallon. 


The increase in the imports of kerosene oil reported during the 
previous year, continued to almost the same extent during the year 
under review, amounting to over 10 million gallons, the increase 
being shared by all countries concerned. 

During 1923 the export of paraffiD wax agam decreased by 
over 3,000 tons. 


02 
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Table 20 . — Imports of Kerosene Oil during 1922 and 1923. 


i 




1922. 



1923. 



Quantity. 

Value 

(Rupee— 1#. 4 rf.). 

Quantity. 

Value 

(Rupoe= 

la. id.). 


Gals. 

Rs. 

£ 

Gals. 

Rs. 

£ 

From — 






Borneo . 

7,245,454 

30,75,905 

245,004 

10,045,993 

52,69,007; 

351,307 

Straits Settle- 

950,350 

4,33,348 

28,890 

1,807,059 

10,52,739 

70,183 

ments(inolud- 
ing Labnan) 




Sumatra 

. . 



1,078,770 

8,05,015 

57,708 

United States 

43,088,809 

3,22,10,428 

2,147,71.2 

45,477,974 

3,14,97,214 

*T 

VC 

i 

of Amonea. 


Other Coun- 
trien. 

2,060, 1 39 

17,15,703 

1 14,384 

5,053.841 

29,08.573 

199,905 

Total 

53,850,812 

3 , 60 , 11,604 

2 , 636,100 

64,063,637 

1 , 16 , 63,743 

2,778,977 


Table 21. — Exports of Paraffin Wax from India during 1922 and 1923. 




1922, 



1923. 



Quantity. 

Value 

(Rupee 1*. Ad.). 

Quantity 

Value 

(Rupee 1#. Ad.) 


Tons. 

Rs. 

£ 

Toils. 

Rh 

£ 

To- 







Australia and 

2,143 

8,72,900 

58,197 

1.287 

5,85,071 

39,045 

New Zealand. 





Belgium 

000 

3,00,300 

20,020 

1,405 

6,39,275 

42,018 

China 

4,978 

22,25,058 

148,377 

6.254 

28.29,744 

J 88,(50 

Italy 

1,300 

5,91,500 

39,433 

120 

54,000 

3,< 40 

Japan . 

8,319 

37,02,285 

250,819 

0,627 

30,35,200 

202,347 

United King- 

3,984 

J 8,24,01 3 

121,001 

2,779 

12,08,900 

84,597 

dom. 

Union of Smith 

2,204 

10,30,574 

08,705 

1,745 

7,93,100 

52,873 

Af. lea. 

United States 

1,250 

5,08,71)0 

37,917 

1,104 

5,02,447 

33,497 

of America. 




Other Coun- 

2,738 

12,33,037 

82,202 

3,243 

14,35,203 

95,684 

tries. 



1 

1 


Total 

27.636 

1,24,01,077 

S27.271 

1 

24.564 

1,11,44,260 

742.9.H 
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Ruby, Sapphire and Spinel. 

There was a decrease in the output of the Mogok ruby mines 
in 1923, bringing the figure below what it was in 1921. The total 
weight, however, has little meaning in the case of precious stones, 
and in spite of the marked decrease in this figure, for which sapphires 
were mostly responsible, the value actually increased , this is ac- 
counted for by the greater value of the rubies and the spinels. 


Table 22 . — Quantity ami value of Ruby, Sapphire and Spinel pro- 
duced, m Lulta dating 1922 and 1923 . 



1922. 

1923. 


Quantity. 

Value 

(Rupee Lt. 4r?.). 

Quantity. 

• 

Value 

(Rupee- 1*. 4c/.). 


Carats. 

Rh. 

£ 

CaiatH. 

Its. 

£ 

Burmft 

93,078 

0,45,304 

43,020 

92,592 

0,03,004 

44,204 


(Rubios) 



(Rubies) 




102,402 

70,015 

5,070 

05,092 

59,207 

3,947 


(Sapp Oil oh) 



(SapphueH) 




35, 020 

5,903 

397 

28,720 

7,917 

528 


(Spinels) 



(Spinels) 



Total 

231,160 

7,27,3/2 


187,010 

7,30,1 SS 

48, 679 


Salt. 

There was again an increase in the production of salt duiing 
1923 over that of the preceding year, amounting to over 127.000 
tons, for which Bombay and Sind were 1 more than lesponsible. The 
increase in Madias of some 20,000 tons was balanced by a deficit 
to the same approximate extent in Northern India. Aden shewed 
a fall of nearly 35,000 tons. 

Against the abo\e increase tlieie was a seven* deficit in the 
output of rock-salt amounting to some 87,000 tons. Tlie imports 
of salt remained very steady, shewing an increase oi scarcely more 
than 1,600 tons. 
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Table 23. — Quantity and value of Salt produced m India during 

1922 and 1923. 




1922. 


1 

! 

1923. 



Quantity. 

Value 

(Rupee - la. 4 d.). 

Quantity. 

Value 

(Rupees Is. 4 d.)» 


Tons. 

t 

Rs. 

£ 

l 

Tons. 

Rs. 

£ 

Aden 

204,033 

11,87,443 

79,163 

169,282 

10,04,852 

06,990 

Bengal 

3 

106 

7 

. . 

Bombay and 

Sind. 

450,558 

27,18.435 

(«*) 

181,229 

613)150 

34*41,843 

229,450 

Burma 

33,535 

13,21,390 

88,093 

33,622 

[0,99,000 

46,600 

Central India 

9-7 

528 

35 

9-3 

504 

34 

uwauor * . 

210 

10,007 

067 

22 

1,061 

71 

Kashmir . 

. . 

. . 


06 

100 

6 

Madras * 

465,929 

29,43,066 

196,204 

485,569 

30,70,226 

204,682 

Northern India * 

499,380 

29,81.92(5 

198*795 

479,295 

30,13,04(5 

200,870 

Rajputana (Jais- 
alnoer State). 

234-5 

11,596 

773 

206 

1 

10,103 

i 

673 

Total 

1,653,898-2 

1,11,74,497^ 

744,06 6 

1,781,155-9 

4,12,40,735 

749,382 


* Figures relate to the official years 1922-23 and 1923-24. 
(*) Revised. 


Table 24. — Quantity and value of Rock-salt produced in India during 

1922 and 1923. 


— 

1922. 

1923. 

Quantity. 

Value 

(Rupee - Is. 4 d.). 

[ Quantity. 

Value 

(Rupee=l*. id.). 


Tons. 

Rs. 

£ 

Tons. 

Re. 

£ 

Salt Range 

183,533 

9,36,785 

62,452 

100,932 

5,14,755 

34,317 

Kohat . . ' 

18,904 

56,444 

3,763 

14,640 

46,744 

3,116 

Hand! . 

4,875 

87,095 

5,806 

4,101 

83,080 

5,539 

Total 

297,312 


72,021 

119,873 

6,44,579 

42,972 
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Table 25.~- Quantity and value of Salt imported into India during 

1922 and 1923. 



1922. 

1923. 


Quantity. 

Value 

(Rupee- 1*. 4 d.). 

Quantity. 

Value 

(Rupee- la. 4d.). 

From — 

Tons. 

Rb. 

£ 

Tons. 

R„. I 

1 

£ 

United King- 
dom. 

79,169 

27,66,846 

184,456 

110,958 

29,79,674 1 

198,645 

Germany 

49,301 

15,33,763 

102,251 

36,720 

9,86,380 | 

65,759 

Spain . 

' 56,165 

15,91,597 

106,107 

45,579 

13,40,659 

814377 

Aden and De- 
pendencies. 

165,777 

50,11,039 

334,069 

165,499 

38,82,266 

1 

258,818 

Egypt . 

106,047 

31,35,660 

209,044 

76,143 

18,47,163 

123,143 

Italian East 
Africa. 

50,989 

15,75,359 

105,024 

74,826 

22,60,240 

150,683 

Other countries 

i 25 

2,794 

186 

15 

2,325 

105 

Total 

507,073 

1,56,17,058 

l,0dlJ37 

508,740 

l 

] ,30,98,703 j 

mjso 


Saltpetre. 


There was a farther docrease of over 3,000 tons in the total output 
of saltpetre. Bihar and the Punjab were mainly responsible for this 
decrease, where the outputs fell by 21 per cent, and 35) per cent, 
respectively. The total Indian production amounted to 8.055-4 tons 
valued at Rs. 22,46,355 (£149,757) against 11,672-9 tons valued at 
Rs. 35,22,995 (£234,866) in 1922. Exports also decreased from 
11,000 tons in 1922 to 8,000 tons in the year under consider- 
ation, the decreases being shared by all the recipient countries 
except Mauritius and its Dependencies. 


" > iTha. been discovered that" Calcutta and Mad-aa 
for some years pest The amount produced m Calcutta in was 

in Madras 138*1 tins. 
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Table 26.— Quantity and value of Saltpetre produced in India during 

the years 1922 and 1923 . 




1922. 



1923. 



yunnlity. | 

V alue 

(Rupee- 1*. 4 (I.). 

Quantify. 

Value 

(Rupee 1^. 4 d.). 


: 

Ton 8. 

Kb 

£ 

Tons. 

Kh. 

£ 

Bihar (refined) . 

2,009-1 

5,05,494 

55,700 

1,022-9 

3,80,243 

25,749 

1 o, {K tithen) 

1,770 

2,01,425 

17,428 

1,559-8 

1,98,978 

15,205 

(Vntjfll India 

ir»s 

5, 7 SO 

252 

18 

4,030 

209 

Punjab 

/»,o:i8*o 

IS, 95, 01. 5 

120,201 

3,050-5 

9,70,800 

05,124 

Kajputana 

1 82 

49,487 

5,099 

... 


. . . 

United Provinces 

2,057-4 

8,12,790 

r>4,i8(i 

2,498*2 

0,80,244 

45,350 

Total 

11 , 672*9 



8,555*4 

22,16,555 

I 

149,737 

\ 


Table 27. Distribution 

of Saltpetre exported during 1922 and 1923. 


1922. 


1923. 



Quantity. 

1 

Value 

(Rupee Ls. 4 d.). 

Quantity. 

Value 

(Rujkoo Is. 4d.). 


Cwts. 

Kb. 

£ 

( !wts. 

Kb. 

£ 

To — 







Ceylon . 

j 02,003 

7,49,349 

49,957 

55,017 

7,00,037 

40,700 

Hongkong 
Mauritius and 

J 51,591 

12,00, 460 

84,031 

25,949 

5,08,029 

37,909 

i 26,225 

4,59,401 

30,031 

47,109 

8,35,008 

55,733 

Dependencies 







Straits Settle- | 

8,132 

2,00,010 

13,934 

5,210 

1,17,337 

7,823 

ments includ- 
ing Labuan. j 


' 





United King- i 

50,898 

7,42,310 

49,487 

17,313 

2,92,309 

19,487 

(lom. 

United States | 

4,362 

01,438 

4,090 



i 

of America. 
Other countries 

i 

17,667 

2,95,013 

19,067 

10,753 

1,91,072 

j 12,778 

I 

Total . 

1 

220,878 

37,77,050 

25i, m 

161,257 

27,06,582 

180,439 
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Silver. 

There was a further increase in the output of silver from Baw- 
dwin, amounting to some 6:18,350 os. The production from the 
Kolar gold mines on the other hand amounted to half that of the 
previous year. The yield from the Anantapur gold mines fell from 
554 oz. in 1922 to only 103 oz. in 1923. The total Indian production 
was 4,8(53,0(36 oz. valued at Rs. 1,01,58,102 (£677,207). 


Table 28. Quantity and value of Silver pradaud in India durino 

md and am. 



19:22. 


1923. 

• 


Quantity. 

| Value 

| (liupoe 1*. 4d .). 

Quantity. 

Valuo 

(Rupee -1*. 4 <L). 

Burma 

Northern Shan 
States. 

<)Z8. 

4,205, 5X4 

Kb. 

J, 00,30,352 

i 

060,291 

Ozs. 

4,843,939 

Rs. 

1,01,10,985 

£ 

674,400 

Madras — 
Anantapur 

564 

1,231 

82 

103 

202 

13 

Mysore — 

Kolar . 

38,15(5 

87,911 

5,801 

19,024 

40,915 

2,72S 

1 

Total 

4,244,304 

1,01,28,501 

075,234 

i 

4,863,066 | 

1,01,58,102 

677,207 


Tin Ore. 

There was again a small increase in the production of tin-ore 
amounting to i 21 tons. The total production of 1,996 tons was 
derived from Burma, Tavoy contributing 73*8 per cent., and 
Mergu 25 ‘9 per cent. No block tin seems to have been produced 
by Mergui. Imports of unwrought tin increased considerably from 
34,459 cwts. in 1922 to 48,342 cwts. in 1923; 90*7 per cent, of these 
imports came from the Straits Settlements. 



Table 29. — Quantity and value of Tin and Tin-ore for the years 1922 and 1923. 



5 , 33,395 I 35,560 1,87*7 1 * 3 , 01 , 0*1 I 151,403 1 .. .. .. | 27 , 54,611 
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I'ABliX 20.— -Imports of uwwrought Tin (block, ingots, slabs) into India 
t during 1922 and 1923. 



1922. 

1923. 


Quantity. 

Value 

(Rupee- l<*. 4d.). 

Quantity. 

Value 

(Rupee- 1*. 4c/.). 

Bern — 

Cwts. j 

Rp. 

£ 

(VK 

Rh. 

£ 

United King, 
dom. 

3,242 

1 

3,90,077 

26,005 1 

3,755 

1 

5, 09*977 

33,998 

• 

Straits Settle- 
ments (in- 
cluding La* 
buan). 

30,311 ' 

1 37,76,181 

251,745*1 

43,836 

59,74,758 j 

398,317 

Other countries 

906 

1,00,461 

7,297 4 

762 

1,06,887 

1 

1 

7,126 

Total 

34,459 

42,75,719 

i 

j 25 5M try 

48,342 

: j 65,91,622 

| J 19,441 


Tungsten. 

Tlie production of wolfram decreased slightly from 943 tons 
valued at Rs. 3,75,532 (£25,035) during the previous year, to 87 
tons valued at Rs. 4,79,693 (£31,979) in 1923^ The decrease n 
output was, however, accompanied by a considerable n crease in 
total value, amounting to £6,944. Practically the whole of the 

, . j # j.l a Tavov district. Recent experiments 
output was derived from the lavoy oisw 0 “Wt” 

l»v, found « me for tungsten esibide at a substitute for 1%. bort 

in tko «ro*ns of ooro-driU.. Tb. » « 5 » * 

Urdn«, little inferior to “bort.” and to be cheaper. At 
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the price of “ bort ” is between £10 and £12 a carat, the substitution 
of tungsten carbide may add a much needed impetus to the wolfram- 
ruining industry. 


Table 31 Quantity and value oj Tungsten-on produced in India during 

1922 and 1923. 


1 

1 

1922. 



1923. 


1 

Quant it y 

V a Im 

(Hll [KM* Is \,l ) 

Quantity. 

| Value 

j (Ku]ieo_ 1*. id. ) 

t 

Burma — 

Tons 

Hr 

| 

L 

Tuns. 

Kb 

I 

£ 

Merlin 

4 75 

4,274 

285 

0 2 

52 

3 

Tftvov . 

938 

3,71,048 

24,730 

871 8 

i 

4.70,1)41 

31,976 

Thntrin . 

0 25 

2J0 

14 

' 

1 


•• 

Total . 

943(H) 

3,73,3 U 

V. m >,03& 

872 0 

1,79,693 

31,07!) 


Zinc. 

2,002 tons of zinc ore were exported during the year 1923 
against 18,001 tons in the preceding year. The ore is found in 
association with galena in the Bawdwin mines leased by the Burma 
Corporation, Limited. 
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Alum. 


Amber. 


III. — MINERALS OF GROUP II. 

The production of alum in the Mianwali district of the Punjab 
decreased by 48 per cent. The output amounted to 3,45(1 cwts. 

valued at Rs. 04,472 (£4,298) in 1923 as against 
6,032 cwts. valued at Us. 99,700 (£0,651) in 1922. 
The production of amber in Burma rose from 3*0 cwts. valued 
at Us. 1,900 (£131) in 1922 to 47*9 cwts. valued 
at Rs. 13,720 (£915) in the year under review. 

An output of 1,082 tons of apatite was reported from the 
apatite magnetite deposits of Singhbhum ; the 
value of the production was Us. 10,820 (£721). 

There was also a production of 3,080 tons of “ phosphate ” valued 
at Rs. 70,000 (£4,667) from the Nandup area in Smghbhum, against 
1,340 tons valued at Us. 17,000 (£1,133) in 1922, 

The production of asbestos amounted to 247 tons valued al 
Rs. 9,880 (£659) in 1923 as against 212 tons valued at Hr. 10,520 
Asbestos (£701) in the preceding year. The whole output 

came from the Jlassan district in Mysore State. 
There was no production from the Central Provinces. 

Of the total production of 2,570 tons of barytes valued at 

Us. 42,749 (£2,850), 1,603 tons valued at Us. 22,749 (£1,517) were 

reported from the Karnul district of the Madras 

Barytes 1 

Presidency, and 1 he balance, 967 tons valued at 
Us. 20,000 (£1,333), from the Alwar State, Hajputana. The total 

output in 1922 amounted to 2,392*2 tons valued at Hs 18,000 

(£3,200). 

An output of 5,768 tons ul bauxite valued at Hs. 51.065 

(£3,604) was reported from Kaira in the Bombay Presidency. 

The Katm Cement and Indus! na] Company, 
Bauxite. Limited, extracted 779 toils ol baimle valued 

at Rs. 1,168 (£78) from the mines in the Juhlnilpoic distiic t, Central 
Provinces. There was no production ol bauxite* m the Savant vadi 
State during the year 1923. 

The total estimated value of building stone and road-metal 

produced in the year under consideration was Hs. 70,86,138 
(£512,409), (see Table 32). Certain returns 

supplied in cubic feet have been converted into 
tons on the basis of certain assumed relations 
between volume and weight. 


Building materials and 
Road-metal. 



Table 32 .*— Production of Building Materials and Road Metal, in India during 1923 . 



(The value in sterling pounds has been calculated on the basis of Rupee 1 .4d*) 

(a) Not available 
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The recorded production of clay rose from 102,755 tons, valued 
at Rs. 2,53,502 (£16,900) in 1922 to 148,112 tons 
valued at Rs. 3,20,333 (£21,356) in 1923. 


Table 33. — Production of Clays in India during 1923 


— 

Quantity. 

Value (Rupee =r I*. 4d.). 



Tons. 

Rs. 

£ 

Bengal . 


38,390 

0-\952 

4,197 

Bihar and Orissa 


7,953 

1 ,28,904 

8,594 

Burma . 


31,871 

40,707 

2^718 

Central India . 


380 

070 

- 45 

Central Provinces 


37,279 

21.300 

1%24 

Delhi . 


3,070 

3,908 

201 

Gwalior . 


530 

7,320 

488 

Madras . 


110 

200 

13 

Mysore . 


23,985 

52,201 

3,480 

Rajputana 


920 

2,045 

130 


Total 

148,112 

3, 20,333 

27,356 


There was a further and larger rise in the total production 
of Fuller’s Earth, amounting to 27,090 tons valued at Rs. 57,168 
c n • c - 4 i- (£3,811), against 13,550 tons valued at Rs. 36,764 

Fuller s Earth. (£2>451) in l922 . 


Table 34 .—Production of Fuller's Earth during 1922 and 1923. 




1922. 


1923 


Quantity. 

Value 

(Rupee— Is 4 d) 

Quantity 

! Value 

| (Rupee— Is id.). 

1 

Central Pro - 

Tons. 

Rs. 

£ 

Tons 

1 

Rs. 

£ 

vincts — 
Jubbnlpore . 

152 

748 i 

50 

1 

80 

393 

20 

XajputaMh- 
Bikanir State 
JaUalmer State 
Jodhpur State 

1,387 

11 

12,000 

7,350 

100 

28,560 

490 

7 

1,904 

110 

1 6 
27,500 

585 

90 

56,100 

39 

6 

3,740 

Total 

13,850 

36,764 

2,451 

1 27,696 

57,168 

3,811 
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The production of gypsum fell from 12,329*5 tons valued at 
Rs. 19,725 (£1,315) in 1922 to 10,280 tons valued at Rs. 17,351 
(£1,156) in the year under review. The mineral 
hitherto reported from the Bikanir State in 
Rajputana as “ sweet lime ”, the vernacular name for gypsum, has 
been found on examination to be deposited limestone, slightly 
tufaoeous, with a little sulphate. 


Table 35 . — Production of Gypsum during 1022 and 1923. 



1922. 

j lit 23. 


Quantity . 

Value 

(Rupee 1 a . 4d ). 

Quantity. 

Value 

(Rupee- 1$. 4d.). 


Tons. 

Rs. 

t 

Tons. 

R*4. 

£ 

Kashmir . 

73 -5 

500 

33 

00 

304 (trt 

20 

Punjab — 



155 




Jhelum 

7,801 

0.825 

5,197 

1,547 

303 

Rajputana— 



27 




'laiflalmer 

55 

400 

83 

500 

33 

Marwar 

4,400 

12,000 

800 

5,000 

12,000 

800 

Total 

12,329*5 

I 

7.9,72,5 


10,280 

17 Ml 

i t ina 


(a) The output amounted to 1,880 < u. It Tlu ucii'ht in toiiH in not Hwiilubli 

(b) Repiesents royalty paid to tin* State 


An output of 12*5 cwts. of hyalite, a colourless variety of opal, 
valued at Rs. 5,282 (£352) was reported from 
*’ Katha in Burma 

The output of ilmenite rose from 400 tons valued at £1,200 

„ in 1922 to 700 tons valued at £2,100 in 

Ilmenite. ]92;J 


The total production of ochre in 1923 amounted to 8,705*6 tons 
valued at Rs. 66,922 (£4,461), against 6,701*4 tons 
valued at Rs. 57,086 (£3,805) in the preceding 
year. 


Ochre. 
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Tabus 86. — Production of Ochre during the years 1922 and 1923. 




1922. 

i 

1 

1 


1923. 



Quantity. ^ 

i 

i 

Value 

(Rupco 1*. 4(7.). 

Quantity . 

Value 

(11 u pee - 4c/.). 


Ton.. 1 

Rs. 

1 

£ 1 

| 

Tons. 

Its. 

£ 

Bihar and Orissa 

400 

1(1,400 

093 | 

441 

11,078 

73S 

Central India 

4,7<«)-9 1 

35,730 

2.3S2 

4,483 0 

35,1)09 

2,374 

( ‘antral Provinces 

007 

1 

5,139 

343 

2,449 

8,195 

5( 0 

(iwalior . 

832 | 

i 

5,720 

381 

S95 

0,205* 


Kashmir . 

or> ! 

1 7 


! 



Madras 

• • 



135 

5.400 

300 

Raj put ana 

2 

90 

0 

2 

75 

5 

Total 

6,701-4 

57,0SG 


8,705*6 

66 MX 

4,461 


* Est limited. 


There was a decrease in the production of soda in the Ladak 
tahsil, Kashmir, from 28 tons, valued at Rs. 1,021 (£08) in 1922 
g ^ to about 7 tons, valued at Rs. 219 (£17) in 

the year under review. Salt consisting for the 
greater part of sodium carbonate, sodium bicarbonate and sodium 
chloride is obtained by evaporation from the waters of the Lonar 
Lake in the Buldana district of the Central Provinces. It is known 
under the general name of Lrona or urao for which there is no suitable 
equivalent in English. Its three chief varieties arc Dalla khar, Papadi 
and Bhooski, according to the proportion of neutral carbonate ; the 
first contains sodium chloride sometimes to the extent of 50 per cent. 
The total amount of tron'i or umv extracted in 1925 was 600 tons 
valued at Rs. 23,750 (£1,583). 

There was a considerable rise in the production of steatite from 
S0d tons valued at Rs. 36,489 (£2,432) in 1922 to 2,257 tons 
valued at Rs. 19,353 (£3,290) in the year under 
Statu*' consider ati on. 


p 
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Table 37 , — Quantity and value of Steatite produced in India during 
the years 1922 and 1923. 



i 

1922. 

1923. 


Quantity. 

Value 

(Rupee- 1*. 4 d.)> 

i 

Quantity, 

Value 

(Rupee= J*. 4 </.). 


Tons. 

Rs. 

* I 

Tons. 

Rr. 1 

£ 

Bihar and 





1 


Orissa — 
Mayurbhanj . 

71 

6.900 

400 

05 

MOO 

400 

Singhbhum 

0 55 

31 

n 

70 8 

4,424 

295 

BurmS— 







Pakokku Hill- 

305 

585 

39 

31 

000 

40 

Tracts. 







Central India — 







Bijawar . 

0*6 

94 

c 

04 

# 

04 

4 

Central Provinces . 






Jubbulpore 

89 8 

1,852 

123 * 

999 

9,249 

617 

M ydras— 







Nellore . 

70-4 

3,969 

205 

77 | 

i 

4,417 

294 

Salem . 

542 0 

14,298 

| 953 | 

1 

890 2 

20,947 

1,390 

Mysore 

93*5 

935 

1 

02 

i 

| 308 

960 

64 

United Provinces 







Hamirpur 

27 

7,425 

495 

34 

2,500 

107 

Jhanvi . 

8 

400 

27 

j , 4 

392 

13 

Total 

906-50 

36.4H9 

i ~ ~~ 

2,432 

J 2,257*5 

49,333 

3,290 


Tho production of zircon in the Travancore State fell from 
160 tons valued at £1,280 in 1922 to 145 tons 
valued at £1,160 in 1923. 


£!rcon, 
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IV.— MINERAL CONCESSIONS GRANTED. 

Table 38 . — Statement of Mineral Concessions granted during 1923. 

ASSAM. 


DIstrii-t. GRAUTBB. Mlnon*,!. 


Cnchar 

(1) The Burma Oil Co., 
Ltd. 

Mlnpral Oil 

Do. 

(2) Whitehall Petroleum I 
Corporation, LU1. j 

Crude petroleum 
and It. associat- 
ed hydro-car- 
bons. 

Caro hills 

(3) Messrs. Olllander 

Arbuthnot A Co. on 
behalf of the Uaru 
IllllB Mining Syndi- 
cate. 

Coni , 


(4-9) Do. • 

Do. 

U kliim pur 

(10) The AssamOU Co. 

Oil 

1)0 

(11) Do. 

Do. 

1)0 

(12) Do. 

Do. 

l)o 

(13) Do. . 

Do. 


Nature of 
grunt. 

1 

Arm in acres, j 

Date of 
commence- 
ment. 

L’erm. 

V L. 

360 | 

4th Jnmuiry 
1923 

year. 

1* L 

2,585*60 

25th March 
1923. 

Do. 

1*. L. 

(1,720 j 

9th May 1022 

Do. 

V. L. 
(lenewttl). 

ft, 720 

■ (< onshting oi 
| six blocks). 

Do 

| 

Do. 

M. L. 

160 

Gill April 

1023. 

,5 ycare. 

V. L. 

4.1(H) 

20th April 
1923. 

1 year. 

P. L. 

3,968 

12th May 

1923. 

l)o. 

P. L 

1,180 

7th April 

1923. 

Do. 


BENGAL. 


Chittagong 

(14) Messrs. Bulloch 

Mineral oil . 

P. L. 

9,600 

7th March 
1023 

1 year. 

Hill Tiucts. 

Bros. 






Do. 

(15) Do. . 

Do. 

P. J;. 

7,719*04 

Do. 

DO. 


Do. 

P. T, 

4,313*60 

Do. 

Do. 

Do. . 

(16) Do. . 


Do. 

Do. . 

(17) Mewru. Whitehall 

Do. 

P. L. 

8,857*60 

14th April 

1923. 


Petroleum Corpora- 
tion, Ltd. 





Do. 

Do. 

(18) Do. . 

Do. 

P. Jj. 

6,400 

Do. 

Do. 

i*. L. ■ J 

(renewal). 

11,520 

15th Septem- 

Do. 

l)o. . 

(J9) Meww. Bulloch 

Bros, dr Co. 

ber 1923. , 

Do. 




Do 

P. L. 

24,960 

1)0. 

Do. . 

(20) Do. . 

(renewal). 





L. » rmpctting license, M . L.- Mining Lease. 
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BIHAR AND ORISSA. 


District. 

Grantee. 

Mineral. 

Nature of 
grant. 

Area In aoros. 

Data 0t 
commence- 
ment. 

Torn 

ftasarlbagh. 

(21) Mourn. Nand 8a- 
mout & Co. 

Mica . . 

M. L. 


010 

30th Janu- 
ary 1923. 

j 30 jorj 

Do. . 

(22) Moure. F. P. ChrD- 
tlen Co., Ltd. 

Do. . 

M. L. 


40 

1st Septem- 
ber 1923. 

Do 

8<imb*lpiir . 

(23) Seth Puranmal 

Marwarl. 

Mica . 

P. L 


114*28 

20th Febru- 
ary 1923 

1 Mai 

Do. 

(24) Diwan Bahadur 

Seth Ballabh Das, 
Manno Lai and 

Kanhlya Lai 

All mineral* 

P L. 


96*2 

22nd Decem- 
ber 1023. 

Do 

Do. » . 

(25) Seth Puranmal 

Marwarl 

Mica . 

M L. 


57*80 

Mot yot exe- 
cuted. 

30 ir«. 

8»utftl Par- 
Htt’lKfl. 

(26) Bliudhar Chandra 

Do 

Coal . 

M L. 


3 94 

1st April 1923 

2 \ i his 

Do 

(27) Girin (Mian dr a 
Mandal. 

Do . 

M L 


0 93 

1>0. 

Do 

Do. . 

(28) Jetha Muljl . 

Do . 

M L 


8 

Do. 

lh 

Do. . 

(20) LUmrrkh Dan Mar- 
warl 

Do . 

M L. 


1 08 

Do. 

Do 

Do. . 

(30) Jetha Mulji . 

Do. . 

M L 


5 

Do. 

Do 

Do. , 

(31) Hlnidhar Chandra 
Di and <«lrls Chandra 
Mandal 

Do . 

M I, 


6 

Do 

l)o 

Do. . 

(32) Hhu lit vr Chandra 
De 

Do . 

M L 


4 27 

Do 

Do 

Do. 

(33) llamrekh Di* 

Marwari 

Do . 

M L. 


1 

l)o 

Do 

Do 

(34) HI nod Hiharl De . 

Do . 

M L 


2 15 

IX). 

Do 

Do. . 

(35) Haiihi Ham Marwarl 

Do . 

M L 


1 9 

Do. 

Do 

Do. . 

(36) Jamuna Prashad 
Maiworl. 

Do . 

M L 


5 04 

Do. 

Do 

Do. . 

i 

(37) (Unga Ham Mar- 
warl. 

Do. . 

M L 


5 

| Do 

Do 

Do 

(38) Do. . 

Do. . 

M L. 


3'49 

Do. 

Do 

DO. . 

(39) Bhudhar Chandra 
De. 

Do. . 

M. L. 


'1 

Do. 

Do 

Hiughbhura. 

(40) Bahu Manffl Lai 
Marwarl. 

Manganese . . 

M L. 


153 05 

Lease hot yet 
executed. 

13 

Do. . 

(41) Kahcharan Trlvcdl. 

Chromite . 

M L. 


rso 

! Do. 

20 

DO 

(42 ) Rajaul Kanta Patte- 
dar. 

Do. 

M. L. 

. 


400 

Do. 

Do 


P, I f , mProipectfny Li&w. M. L t Um< 
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t^ASOOE ; Mineral Production^ 1923 . 

BOMBAY. 


i4r» 


■ District 

GEAK1EB 

Mineral 

Nalim ol 
grant 

An a in au<H 

Pate of 
toroim nro 
mont 

Term 

Vl^um 

• 

(4J) Mf» 1 l Boyce 

Mangaum ore 

M 1 I 

J-0 

IhIJuih 102J 

to para. 

lukkm 

(44) WliifcoliAlI Mro 
toum Co , Ltd , Lahogj 

Mintral oil and Its 
assoUati d hy- 
dro carbowt 

1* 1 

20 T 17 

Wli T muary 
11)21 

1 ytar 


(45) In<lo Burma Potro 
town Co t Ltd 
llangoon 

Mineral oil 

V 1 

(n nrwalj 

bOOb 21 

21 nt Mnrili 

1 )2> 

Up to lint 
Anguht 

vm 


BURMA 


M | 

(40) M( hn JIm lndo 
Duima IK troll um (o 
ltd 

Mini ml oil 

1 l 

4 S00 

,l )11i limiiai 

1 )- 

l pur 

1 

t)> 

(47) Do 

Do 

1' 1 

(run wil). 

141) 

J th lHtnnl>er 

1 )-2 

2 y oari 

IK) 

(4H) Mesxm 1U« Burma 
Ollto ltd 

Do 

I J 

> 020 

loth Inly 

1 1-1 

1 pur 

Do 

(i») Minaru J hi Wldto- 
hall Pi trok urn torpo 
ration Ltd 

Mini i Ml oil ami ltd 
assoilatcd hydro- 
tarlKins 

P L 

,121) 

1 M ll S |t III 

1 i 1021 

IK) 

D lllllhl 

(50) Maung lun Maung 

Mutual oil 

V U 

5 bit) 

—ill Much 
1021 

J 0 

IK 

(ul) Maung Jiu Hut 

All ndnirals 
(l \n pt oil) 

1* T 

( It) 

2sth Maiili 

1 >2 1 

Do 

IK) 

( >2) Maung HU 

])o 

P J 

040 

2-ll 1 III! II il V 

1 

Do 

Du 

( >3) Mr A 0 Juwa 

Do 

1* I 

(n in a il) 

blO 

1 th Moth 
. l )-J 

Do 

IKi 

(54) Mr I* I IV Urn 

Mini rul oil 

P l 

0 100 

' 22n 1 Mu 

1 >-l 

Do 

■ Do ' 

(55) Saw Lu Hoke 

All mint r tin (i\ 
upt oil) 

P I 

It) 

J «)lh \| i 1 1 )2J 

Do 

IK) 

(50) Dr M Shawloo . 

tin on 

M 1 

040 

i -)tli Muj 

| 1 )- 

JO j i un 

Di 

v67) Maung Saw Mauug 
and Ma Kywe 

All mint l lib (i \ 
l opt oil) 

P 1 

(Hill wd) 

010 

>|st Mari h 
1J- 

J p 0. 

Do 

(58) Mr A C Juwa 

1 in on 

31 I 

040 

— St II Pallid 
12 1 

m yiu4 

Do 

(50) Mr M 1 Moolla 

Oil Khali 

V T 

(renewal) 

- 822 4 

- th \ugiH 
10 8 

1 par 

Do 

(00) Momjs Balthazar 
and Son 

Mint Ml oil 

P L 

5 700 

loth fsoMul 
In r 1 )2‘ l 

Do 


p L peeling Lie me M L •■Mining j met 
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BURMA*— contd. 


District. 


Grantee. 

Mineral. 

Nature of 
grant. 

Area in acros. 

Date of 
commence- 
ment. 

Term. 

Amherst 

• 

(61) Mr. M. E. Moollft . 

Mineral oil and oil 
shale. 

P. L. 

16,620 

« 

Application 
sanctioned. 
License not 
yet execu- 
ted. 

2 yoan>. 

Do. 

• 

(62) Messrs. E. Solomon 
<k Sons. 

Oil shale . 

P. L. 

12,800 

Do. 

Do. 

Do. 

. 

(03) Mating Haw Muung 
and Ma Kywo. 

Tin ore 

M. L. 

601 00 

18th Decem- 
ber 1023. 

30 ycaw. 

Bhamo 


(64) Mcssr*. The Tavoy 
Tin Syndicate, Ltd. 

All mlnoialH (ex- 
cept oil and pre- 
cious stones). 

M. L. 

3,232 62 

16th Septem- 
ber 1020, 

1)0. 

Do. 

• 


(66) Do. . 

All minerals (ex- 
cept mineral oil 
and jade). 

V. L. 
(renewal). 

3,328 

4th June 1023 

1 year, 

Her wida 


(66) Mr. L. D’Attuldch . 

Mint ral oil. 

1*. L. 

040 

13th January 
1923. 

Do. 

Do. 


(67) Do. . 

Iron pyrito 

M. L. 

230*8 

17th May 

1023. 

30 year*. 

Do. 


(68) Messrs. The Hcnznda 
Development Co., Ltd. 

Coal . 

1*. L. 

4,610 

lhlh October 
1923. 

1 year 

Katlia 


(69) Ma Shwe Hwlu 

AH mineruls (<x- 
cept oil). 

P. L. 

640 

23 rd March 

1923. 

Do. 

Do. 


(70) Ko Ko flyi . 

Graphite . 

M. L. 

1,820 

23rd Febru- 
ary 1023. 

30 years 

Do. 


(71) Ma Ma . 

All minerals (ex- 
cept oil). 

P. L. 
(renewal). 

0 

21st March 
1922. 

1 year. 

Do. 


(72) lK>. 

Do. 

P. L. 
(renewal). 

1,600 

1st September 
1928. 

Do. 

Do. 


(7.*)) Muiing Shu Maung 

Do. 

P. L. 
(renewal). 

960 

7th December 
1923. 

Do. 

Lower Ohlnd* 
Win. 

(74) Mauiig Ya Ula 

Mineral oil . 

P. L. 

3,200 

16th January 
1023. 

Do. 

Do. 


(76) Messrs Frank John- 
son Hons & Co., Ltd. 

Do. 

P. L. 

6,241-60 

30th April 
1023. 

Do. 

Do. 


(76) Messrs. Lloltliarar d 
Hon. 

Do. 

P. L. 

13,440 

27th August 
1023. 

I)o. 

1)0. 


(77) Messrs. 'ihc lndo- 
Burma 1*011010001 Co., 
Ltd. 

Do. 

P. L 

1,020 

16th July 

1023. 

Do. 

Do. 


(78) Do. . 

Do. 

P. L. 
(renewal). 

8,576 

24tli Septem- 
ber 1023. 

Do. 

Do. 


(70) Do. . 

lit). 

P. L. 
(renewal). 

0,600 

29th Novem- 
ber 1923. 

Do. 

Do. 


(80) Ala Ma . 

Du. 

P. L. 
(renewal). 

010 

14th Decem- 
ber 1922. 

Do. 

Do. 


(81) Mr. M. L. Dawson . 

! Do. 

, P. L. 

| (renewal). 

j 3,008 

30th Novom- 
i bet 1923. 

LL 


P, L. -Prospecting License. M . L. —Mining Lean, 
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District, 

GBAKTBK. 

Mineral. 

Nature of 
grant. 

Area in acres. 

f Date of 
commence* 
ment. 

Term. 

Hag wo 

(82) Mr. W. R. Smith . 

Mineral oil 

P. T„ 

1,920 

27th Febru- 
ary 1023. 

1 year. 

Do. 

83) Uashim Eftoof Malam 

Do. 

1*. L. 

(renewal). 

040 

20th August 
1022. 

Da 

Do. 

(84) E. Solomon & Sons 

Do. 

1». L. 
(renewal). 

010 

14th July 

1922. 

Da 

Do. » 

(85) Muting Mating Pe . 

Do. 

V L. 

(n newal). 

1,280 

10th Novom- 
bei 1922. 

Do. 

Do. 

(80) Mr. A. Efthman 

Do. 

P. 1;. 

(rent wal). 

3,840 

16th January 
102.1. 

Do. 

Do. 

(87) Jaffarally Tar 

Mahomed. 

Do. 

P L. 
(renewal). 

m 

5th December 
1922. 

Do. 

Do. 

(88) Maung Po Sun 

Do. 

P. L. 
(renewal). 

610 

20 th JKAra- 
ary 1023. 

Do 

Do. 

(80) Mr. J. W 11. IViiuct 

Do. 

P. L. 

2,500 

20th April 

1023. 

Do. 

Do. 

(90) Maung Po San 

Do. 

P 1/ 

2,500 

bth May 1023 

Do. 

l)o. 

(91) Messrs. The Union 

Do. 

P \i. 

< 3,840 

15th .Tune 
1021. 

Do. 


Oil Po, 





Do. 

(Oil) Maung Po Han 

Do. 

P. U 

700 

13 th June 
1023. 

Do. 

Do. 

(93) .Abdul Ralunau 

Do. 

M b. . ] 

010 

1th May 1923 

30 yiao 1 . 

Do. 

(94) Maung Mo Thauug 

Do 

V L. 

04U 

24th April 
1923 

1 yeai. 

Do. 

(95) Messrs. The Irra- 

Do. 

P L 

1,020 

12th March 
1923. 

2 years. 

waddy Petroleum Oil 
Kyndleate. 


(rt m wall 


Do. 



Do. 

(96) J. Tar Mahomed 

Do. 

V J- 

(ri ucwal) 

3,010 

12th April 

1923. 



l)o 

1*. L. 

(re m wal) 

1 ,2b0 

7th June 1923 

Do. 

Do. 

(97) Maung Po Tun 

(08) Mr. K. E. Moolla . 

irttii J urn 

Do. 

l)o. 

V. L 

(icnewal) 

100 

Do. 

1923 




J)o. 


1,200 

2 lrd July 

! i 

Do. 

(09) Mr. A. Pahman 

P L. 

(u newal) 

1923. 



(100) Mr. A. E. Mayit . 

Do. 

P L 

(renewal). 

1,040' >0 

29th Stptun- 

j Do 

Do. 

bi r 1923 




Do. 

P. I.. 

(renewal). 

100 

Jit AugUhl 

t ' DO. 

Do. 

(101) Mr. 15. E. Moolla . 

1023 

1 



Do. 

P b 

(renewal). 

7,080 

2 r ,th August 2 years, 

Do. 

(102) Mewtrs. The lndo* 
Burma Petroleum Co. 

1922 

t I l year . 




1,110 

Otli Anglic 

Do. 

(103) Mr Abdul Rahman 

Do. 

P. b 

(r« in wul) 

1023. 

i 




. P. L. 

(renewal). 

3,200 

25th Angus 

1 j Do. 

Do, 

, (104) Do. 

1 

Do. 

1923. 

1 


P . L. - PmpectuiO *• Lm " ' 
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D.atriot, 

Uraktke. 

Mineral. 

Nature of 
grant. 

Area inourcs. 

Date of 

commence- 

ment. 

Turin. 

Migw* 

(105) Mr. E. Solomon . 

Mineral oil . 

P. L. 
(renewal). 

640 

17th August 
19*8. 

2 yearn. 

Do. 

(100) Mr Abdul ltahman 

Do. 

P. L. 

(renowal). 

640 

25th August 
19*0. 

1 year. 

D» 

(107) Maunp l*o Aung 

Do. 

P L 

(renewal) 

480 

2nd October 
1923. 

Do. 

Do. 

(10ft) Mnunp Po Tun . 

Do. 

P L 

100 

10th Novem- 
ber 1923, 

* Do 

Dj. . 

(109) Mauup Vc 

Do 

P. 1j 

640 

Do 

Do. 

Do. 

110) Mr. W li Smith 

Do. 

P. L. 

626 

25th October 
1928. 

Do. 

Do. 

(111) Mr. K. E Mooli i 

• 

Do. 

PL . 

100 

15th Novem- 
ber 1928. 

Do. 

Do. 

(112) Monjiv. The Upprr 
Burma Oil Syndicate. 

Do 

P L 

2,880 

1st December 
1923 

2 years 

Do. 

(113) Maung Po ftan 

Do 

P L 

(renewal). 

640 

20th Febru- 
ary 1923. 

l year. 

Do. 

(114) Mttung Kyan Baw 

Do. 

V L 

(rt newal) 

1,280 

2nd March 
1921 

2 year 

Do. 

(115) Messrs. Tlu Burma 
OiKo 

Do 

P L 

(renewal) 

1,200 

12th Septem- 
ber 1923. 

Do. 

Macula lay . 

(116) Mchhw Steel Bios 
& Co , Ltd 

All mini rale (ix- 
CPpt oil). 

'PL. 

(renewal). 

2,560 

1st October 
1922. 

1 year 

Morpul 

(117) Maiiug CIkxjii 

Tin and allied mi- 
ne lals 

P L 

271 30 

5th February 
1923. 

Do 

Do 

(llS)Md E^oof Bhymeah 

i Tin . 

j 

ML 

| 

317-44 

6th January 
1923 

30 years. 

Do. 

(110) Mr 0 Chan Hhwc 

Do. 

M. L. 

1 

1,351-68 

11th January 
1923 

Do 

Do. 

(120) Mr D D MukeiJI 

Do 

j P L. 

2,304 

1th November 
1922. 

1 your 

Do 

(121) Mr G H Hand . 

Tin and allied 
miner ila. 

j P. L 

542 72 

22nd July 
1922 

Do 

Do 

(122) Mr AMO Forbes 

Tin . 

P L 

1,131 52 

20th February 
1023. 

Do 

Do 

(12J) MaungKyln Bu . 

Do . 

M L. 

j 

424 06 

27th January 
1923 

80 years 

Do 

(121) Mr Jas.McUregor 

Tin and allied 
minerals. 

P. L 

060-48 

2nd January 
1928. 

1 year. 

Do. 

(125) Mu imp Po. Tli&lk 

Tin . 

M. L. 

491 52 

23rd January 
1023. 

80 yonrb 

D). 

(120) MaungPo . 

Tin and allied 
minerals. 

M. L. 

665*6 

3rd March 
1928. 

Do 

To. 

v 127) Mr. A S. Maho- 
mod. 

Tin . 

P.L. 

614 

12th Feb* 
ruary 1928. 

1 year. 


P. L. mprotpectvig License, M. L. « Mining £ 00 #*. 
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Mineral. 


1 lea in iicn s ] 

1 

Date of 1 


DMi.tt 

0*4 ST»K. 

grant 1 

toniiiu-iK 1 . 
nunt ' 

Term. 

„ — 

r - - " ^ 


M L. 

i* - 

„ 


\nm' • 1 

[128) Ml. A- B. Mahomed 

Tin . 

2 .' 6 1 ; 

1 

iotli J.Mnian 
1023. 

10 >iars. 

. 

(129) Mating Po . 

Tin and allied 
minerals. 

M L 

206 21 1 

I’d .Tunuaij 
1023 

30 yearn. 

fc> 

(IDO) Mating San Dun 

Do. 

V L 

281 60 ' 

I 6 U 1 March 
in-23 

1 >UU 

Po 

(131) Mam# Clwon 

Tin . 

M. L 

201 

1 1 th Jnnunn 
1023 

30 years. 

])o 

(M2) AmiRSelnflwal . 

Tiuand Wolfram 

M L. 

1,118 24 

20 th Febru- 
ary 1923 

Do. 

Do 

(133) Mr. T. Gtecnhow . 

All minerals (ex- 
cept oil) 

P L. 

(renewal). 

3,082 24 

14th July 
1921. 

2 years. 

Du 

(134) Mr. V.A.H. Suther- 
land. 

Cassiiterltc' and 

gold. 

P L 

(re lie w.d). 

610 

2 Jht July 

1022 . 

1 year. 

Do 

(135) Mnung ban Dun . 

W oil rain, tin and 
allied uiiueraK 

1*. L. 

(rent uhI). 

1,120 0 ' 

‘.'61 h Ottobir 
1022 . 

Do. 

Do 

* 

(136) Mr. Clmu Khali) 
Look. 

All minerals (» x- 
oopt oil) 

P 1. 

(renewal). 

2,186-21 

131 h October 
1922. 

Do 

Do 

(137) Mchmtm. The ThirmH 
Finance and Mining 

Mineral oil and 
coal. 

P. L. 

(lenewal). 

3,917-52 

16th May 
1921 

2 years. 


Co., Ltd. 






Do 

(138) Do. 

Do. 

P. I.. 

(renewal). 

2,3*29 60 

Do. 

1 

Do. 

Do 

(MO) Mr. A t\ Martin 

All minerals (ex- 
cept oil). 

P. L. 
(rpuewal). 

2,060 80 

-71 h Otto lu 1 
1922 

1 

! 1 ytar. 

Do 

(140) Saw Lein Lee 

Till and allied 
minerals. 

P. L 

(rent wal). 

P10 

j 2nd AoxemlH>] 
i 1922. 

l)r. 

1 Do. 

Do 

(111) Mr. J. T. Doupe . 

Tin . 

P. L. 

(renewal). 

1,07" 20 

8th D« letu- 
| Ix-i 1922. 

1 

Do 

(142) Do. 

Do. 

P L 

(renewal). 

1,287 68 

1 Do. 

I Do. 

! 

Do 

(143) Mr, A. S. Maho- 
med. 

Tin and allied 
minerals 

P L. 
(renewal). 

701 

1 2oth Doom* 
Ik-1 1922 

Du 

Do 

(144) Meiwro. Morgan nnl 

All mlnciah- (ex- 

P. L. 

J,1U2 96 

1 uth Kehrimiy 
1923 

l Do. 


Holmes. 

cept oil). 




Do 

(145) Mr. A. C. Campbel 

1 riu . 

P L 

1,126 40 

. 9th Jauiidi) 
1923 

I)u. 


.Rogers. 




| Do. 

Du 

(146) Maung Ban Mae . 

Do. . 

P. L 

1,123 36 

10th June 
1913. 

Du 

(147) Maung Pan On . 

Do. . 

M. L. 

2 J 6*22 

20th March 
1920. 

30 3 ears. 

Do 

(148) Lim Hhain . 

Tin Ore 

M. L. 

450-56 

22nd March 
1923. 

1 Do. 

D>. 

. (140) Charles Ellis 

Do, 

. M. L. 

731-72 

17 th A pul 

1923. 

1 Do. 


P .L. mrmpwting Lie4«te. M. L. - Mining beat'. 
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{Vol. LVI, 


District. 

Gjuktbb. 

Mineral. 

Nature of 
giant. 

Area in acres. 

Data of 
commence- 
ment, 

T< nn 







“ **-— — *. 

Mergul 

(160) Messrs. Wightraan 

All minerals (ox- 

M. L. 

4,809*24 

0th March 

30 >chh. 

& Co. 

copt oil). 



1921. 

1)0. 

(161) Mr. A. (\ Campbell 

Do. 

P. L. 

1,873*02 

14th January 

1 yeat. 


Eogcra. 


(ronewal). 


1022. 

Do. 

(162) Mr* J.T. Doupe . 

Tin . 

P. L. 

640 

18th August 

Do. 



(renewal). 


1922. | 


Do. 

(153) Mr. Goo. W. Bow- 

All minerals (ex- 

1». L. 

1,267*20 

18th Decern- i 

Do 

dcu. 

cepl oil). 

(renewal), 

ber 1022. 1 


Do. 

(164) Mr. V. A. F. Suthor- 

Tin and allied 

r. L. 

4,032 

21st J un t‘ 

Do 

land. 

minerals. 



1023. 


Do. 

(155) Mr. J. H. Jfisllo . 

XI h Ore . 

M. L. 

404*80 

20th Fobru- 

30 >< .irs, 





ary 192U. 

Do. * . 

(150) Mr. Joo 8c ng 

All minerals (cx- 

P. L. 

1,17248 

28th April 

1 jur 


copt oil). 

(lonewal). 


1023. 


Do. 

(157) Mr. W. H. Olivant 

Do. 

M. L. 

517*12 

12th Decern- 

30 > cars 





ber 1023. 


Do. 

(158) Mr. T. Grcenhow . 

Tin . 

M L. 

215*70 

14 th March 

Jin 




1022. 


Do. 

(150) Mr. 8. 0. Holmes 

dual . 

J\ L. 

2,201*80 

80th Novem- 

1 Mill 




bet 1023. 


Do. 

(100)Mi\ 8. V.Notrls . 

Tin * 

P. L. 

S37‘60 

10th October 

Do 




1923. ; 


Do. 

(101 ) Maung San Dun . 

Tin and allied 

P. L. 

128 

4th Decem- 

1 1)0 


minerals. 



ber 1023. 


Do. 

(162) Mr. Joo 8eng , 

Tin Ole 

P. L, 

35 840 

3id Novem- 

Do 




ber 1023. 


Do. * 

(103) Mr. M. HauUf 

Do. 

P. L. 

488*00 

27th Novem- 

1 J)i> 




ber 1023. 


Do. 

(164) The Austral Malay 
Tin, Ltd. 

Do. 

P. L. 

2,135 14 

l*«t Decem- 

Du 




ber 1923. 


Mlnbu 

(165)Mossis The British 

Mineral oil. 

P. L. 

06*00 

1st Novem- 

Do 

Burma Petroleum do.. 
Ltd. 




ber 1022. 



Do. 

(106) Do. 

Do. 

M. L. 

030 

0th Febru- 

JO 






ary 1023. 


Do. 

(107) Messrs. The Burma 

All minerals includ- 

P. L. 

5,700 

12th Novem- 

l >cir 

Finance and Mining 
do., Ltd. 

ing mineral oil. 


ber 1022. 




Do. 

(108) Do. 

Do. 

P. L. 

4,160 

14th Novem- 

Do. 





ber 1022. 


Do. 

(100) Messrs. The Indo- 

Mineral oil 

P. L. 

1,288 

30th Novem- 

Do. 


Burma Oil-fields Ltd. 



ber 1022. 


Do. 

(170) Messrs. The British 

Do. 

P. L. 

1,020*85 

5th January 

Do. 


Burma Petroleum Co., 
Ltd. 



1023. 



Do. 

(171) Do. 

Do. 

M. L. 

556 

28th Febru- 

30 yes” 


* 



ary 1023, 

, 



P. L, - Projecting licmte. M. L. - Mining Lioee . 
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District. 

GJUimsB. 

Mineral. 

Nature of 
grant. 

Area in acres. 

Date of 
commence- 
ment. 

Term. 

Mlnbu 

(172) Messrs. The Irra- 
waddy Petroleum Oil 
Syndicate. 

Mineral oil 

1». L. 

(renewal). 

2,376 

16th .July 

1022. 

2 years. 

Do. . 

(173) Mr. S. K. Osmany 

Do. 

V. L. 

(renewal). 

1,280 

21st Septem- 
ber 1922. 

Do, 

Do. 

(174) Mr. J. A. Tar Ma- 
homed. 

Do. 

V. L. 

4,508 

21st Novem- 
ber 1022. 

1 year. 

Do. 

(175) Mating Bn Thi . 

Coal and mineral 
oil. 

P. L. 

220 

20th March 
1923. 

Do. 

Do. 

(176) Maung U Kin . 

Mineral oil . 

P. L. 

320 

7th Fobru- 
ary 1023. 

Do, 

DO. 

(177) Do. 

Do. 

r. L. 

100 

Do, , 

Do, 

Do. 

(178) Mating Po Khi 

Du. . 

P. L. 

435‘00 

24t,h January 
1023. 

Do. 

Do. 

(179) Messrs . The Tmlo- 
Burma Oil-flelds, Ltd. 

Do. 

P. L. 

223-0 

13th Febru- 
ary 1923. 

Do. 

Do. 

(180) Messrs. The Burma 
Oil (Jo., Ltd. 

Du. . 

P. L. 

(renewal}, 

CIO 

23rd January 
1023. 

2 ycats. 

Do. 

(181) 1>. M. Aklioon . 

Do. - . 

P. L. 

(renowal). 

320 

231d Decem- 
ber 1022. 

Do, 

Do. 

(182) Maung l*o Kbit) . 

Do. . 

P. L. 

1,900 

21st Febru- 
ary 1023. 

1 yoat. 

Do. 

(183) Muung Aung Pa . 

Do. . 

P. L. 

2,020 

17th May 
1023. 

Do. 

Do. 

(184) Do. 

Du. . 

P. 1,. 

1,023 

. 

Do. 

Do. 

(185) Mr. D. M. Akhoon. 

Do. . 

P. L 

(renewal). 

1,280 

18th May 

1923. 

2 years. 

Do. 

(186) Mr. Esmail 10. Es- 
mail. 

Do. . 

P. L. 

320 

5th October 
1923. 

1 year. 

Do. 

(187) Messrs. The British 
Burma Petroleum Co., 
Ltd. 

Du. . 

M. L. 

636 

9th Febru- 
ary 1923. 

30 years. 

Vlyingyan . 

(188) Messrs. The Burma 
OilUo., Ltd. 

Do. 

V. L. 

J ,580-16 

20th Decem- 
ber 1922. 

1 year. 

Do. 

(180) Mating Net and 
Maung So Min. 

Du. . 

P. L. 

(renewal). 

100 

3rd Novemliei 
1023. 

r Do. 

Do. 

(190) Messrs. The Union 
Oil Co. of Burma. 

Do. . 

P. L. 

6,720 

17th Septem- 
ber 1922. 

Do. 

Do. 

(191) Mcsbw. The Burnt 
Oil Co. 

i Do. 

P. L. 

2,913-14 

22nd Decem- 
ber 1922. 

Do. 

Do. 

192) Mr. Baijnath Singh 

Do. . 

P. L. 
(rcnew-nl) 

3,200 

16th June 

1923 

Do. 

Do. 

(103) Messrs. Tho Burma 
Oil Co., Ltd. 

Do. . 

P. L. 
(renewal) 

1,004 80 

31st July 

1923. 

2 yean. 


T.L. stProtpedingLicenie. M. L. » Mining Leatc. 


l£2 
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District. 

ttJUXTUlC. 

1 

Mineral. 

Nature of 
giant. 

Area in acre*. 

Date of 
commence* 
mont. 

Term, 

Mylngyan . 

(104) Messrs. The Union 
Oil Co , Ltd. 

Mineral Oil 

P. L 

(renewal) 

9,720 * 

17tU Septem- 
ber 1023. 

lywr. 

Northern 
Shan HtatcH 

(195) Mcwiih. I’hc Jluiina 
Corporation Ltd. 

Iron Ore , 

V. L. 

640 

1st October 
1022. 

Do. 

Do. 

(105) Do 

Do. 

P. L. 

385 

1st June 1022 

Do. 

Do. 

(197) Do. 

Do. 

P. L. 

(renewal). 

160 

8th May 1923 

* Do. 

Do. 

(198) Messrs TIk* (oal 
fields oT Burma Ltd 

All minerals (ex- 
cept oil) 

P L 

(ren« wal). 

2,500 

1st August 
1922. 

Do. 

Do. 

(199) Mossr* Tho Burma 
Corporation Ltd. 

Iron Ore 

M. L. 

320 

1st January 
1020. 

30 years 

Do. 

(2ty) Do 

1)0 

M L. 

320 

Do. 

Do 

Do. 

(201) Do. 

Do. 

P. L 

(renewal). 

385 

1st June 1023 

1 year 

Do. 

(202) Mmm Tho Coal- 
fields of Burma Ltd 

All minerals (ex 
ccpt oil). 

P L 

(renewal). 

2,500 

1st August 
1023 

Do. 

Fakokku 

(203) Mr. Bov land Ady 

Mineral oil . 

P. L 

2,400 

1st August 
1022. 

Do 

ro. . 

(204) Mr Colin Campbell 

Do. 

P L. 

551 4 

22nd Novem- 
ber 1022. 

Do* 

Do. 

(205) Ma Zan 

Do. . 

P L 

200 

(in Blot ks 92 
and 97) 

16th October 
1922. 

Do. 

Do. 

(200) U Da Oh . 

Do. . 

P L. 

3,276 8 

30th Novcm- 
bi r 1022. 

Do. 

Do. 

(207)*Muung Hmon and 
Maung Thin 

Do. 

1». L 

(rt newul). 

320 

31st August 
1022 

Do. 

Do. 

(208) Do 

Do. . 

P L. 

(renewal). 

100 

Do. 

Do. 

Do. 

(209) Messrs. The Burma 
Oil Co 

Do. . 

P L 

(lenewal). 

800 

17th No^om- 
bci 1022. 

2 year*. 

Do. 

(210) Mr Ebrahim 

Do . 

P L 

640 

15th August 
1923. 

1 yoni 

Do. 

1 

! (211) Messrs. The Nath 
Singh Oil Oo. 

Do. . 

P.L. 

(renewal) . 

14,400 

27th Novem- 
ber 1921. 

2 years 

Do. 

(212) Messrs. Tho Tndu- 
Burma Petroleum Co., 

Do. . 

r l 

(roncwul) 

800 

4th Fcbruai> 
1922. 

Do. 

Do. 

Ltd, 

(213) Bajuath Singh 

! Do. . 

P. L 

(lenewal). 

2,100 

28th March 
1922, 

Do. 

DO. ‘ . 

(214) Ma Zan 

Do. . 

P. L. 
(renowal) 

100 

30th June 
1922. 

Do. 

Do. 

(216) Messrs. The British 
Burma Petroleum Co., 
Ltd. 

Do. . 

P. L. 

640 acres In 
Block 138 of 
Yenangyat 
Oilfield. 

15th August 
1923. 

1 year 


P. L.- Pwtpeetififf U mu. M. B. »■ Mimvg leate. 
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District. 

mm m 

# GRAlftfiK. 

Mineral. 

Nature of 
graut. 

Area In acres. 

Date of 
commence- 
ment 

Term. 

j’akokku . 

(21 0) Maung Aung Da . 

Mineral oil . 

r. L. 

> 


Applications 
mi net 10 n o d 








in November 


Do, 

(217) Messrs. The Nath 
Sin gto Oil do., Ltd. 

Do. i . 

P. L. 


r 

1023 Licen- 
ses not yet 
executed. 


Promo 

(218) Mating Do Ni 

Do. . 

r. L. 

40 08 

22nd Decern- 

1 yoar 


(renewal). 


licr 1922. 


Do. 

(219) Mating Aung Gyaw 

Do. 

■ 

040 

29th Septem- 
ber 102J. 

Do. 

Do. 

(220) G. Uovimlram 

Do. . 

V. T,. 

110 08 

22nd ft bru- 

Do. 


(renewal). 


ary 1923. 


I)o. , 

(221) Mating Do Nl 

Do. . 

P. L. 

(renewal). 

610 

28th Marth 
1923. • 

Do. 

lo. 

(222) Mr. Arthur Data's . 

Do . 

P. L. 

8,320 

10th October 
102J. 

Do. 

Do. 

(222) Ismail Aboo Ahmed 

All minerals (cx- 

P. L. 

4,441 00 

18th Deooin- 

Do 


ccptambci, jado 
and Jadolto) 



her 192J. 



Do. 

(224) Messrs. Balthazar 

Mineral oil . 

r. l. 

9,30810 

Do 

Do. 

« 

A Sons. 






Do 

(225) Mr. Abdulla 

All minerals (ex- 

P L. 

2,500 

1 5ih Doc cm- 
Ih i 192J 

Do 


cept amber, jado 
and jodcitc) 






D) 

(220) Mating Aung Nyein 

Mineral oil . 

M L. 

1 

400 00 

24th Notim- 
1 m r 102.5 

30 \chM. * 

Dp. 

(227) Mating Hliwo Dwa. 

Do. . 

P L 

(renewal). 

040 

25th Ma> 

102 5s 

1 ymr 

Sliwebo 

(228) Messrs, fiank John 

Do. 

1 P L. 

6,0 10 80 

9th May 1023 

Do. 


son Hons A Go., Ltd. 






D) 

(229) Do. 

Do 

PL 

7.0HO 

Do 

Do 

J>a. 

(230) Messrs. The lndo- 

D<>. . 

P. L. 

2,500 

23rd May 

1023 

Do 


Burma Petroleum Go., 1 





Ltd. 





Do 

Do, 

(2)1) Do. 

bo. . . 

1 P. L 

I 

18,500 

{ltd Vugust 
1021 

Do. 

(232) Messrs The Burma 

Do. . 

j*b. . 

4,518 40 

251 h Si ptem- 
Ik i 102 t 

Do 


Oil Go., Ltd. 



1 


Do 

Do, 

(233) Messrs. Q’he lndo- 

Do. . 

P L. 

0 280 

14th Vugiist 
192 1 


Burma Petroleum Go., 
Ltd. 


I 


Do. 


Do. 

(234) Messrs. The Coal- 
fields of Burma Ltd. 

All minerals (cx- 

P. L. 

1,920 

1 81 h l*«bru- 
ary 1923 

i 


roptoil). 

(renewal). 


J)o. 

Do. 

(235) Ismail Ksoof Kaka 

Coal 

P. L. 

1,020 

2 ird Novein* 
boi 1923. 

NMitfaem 

(230) Mr. LI in Chin 

Lead . 

P. L. 

40 

Mh February 
1023. 

Do. 

til<an States. 

Xiong. 


(renewal). 




J*. L. « Profit tog litfnge. 


M. L.r-Muntig Leate. 
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District. 

GRANTEE. 

Mineral. 

Nature of 
grant. 

Area in acres. 

Date of 
commence- 
ment. 

term. 

Southern 
Shan Statue. 

<237) Capt. J. P.K. Wil- 
kins. 

AH minerals (ex- 
cept Oil). 

r. l. 

272 

26th April 
1928. 

1 year. 

Do. . 

(238) Sir J.G. Scott . 

Gold, Copper, etc. 

P. L 

(renewal). 

5,440 

9th May 1923 

2 yean 

Do. 

(239) Do. 

Do 

P. L. 
(renewal). 

040 

Do. 

Do. 

Do. 

(240) Mr R. B. Novillo . 

All minerals (cx* 
cept oil). 

P. L. . 

1,120 

Oth Decem- 
ber 1928. 

1 year 

Do. . 

(241) Mcasra Stool Bros. 

Do. 

P- L 

80 

3rd Decrm* 
her ) 023. 

Do 

Do. . 

(242) Do. 

Do. 

P. L. 

224 

Do. 

Do 

Do. . 

(848) Mr. J. W. Ryan . 

Do. 

1\ L 

503 25 

6th Septem- 
ber 1923. 

Du 

Do. 

(244) Messrs. Stepl Pros. 

Do. 

P. L 

2,600 

27th No vern- 
ier 1023. 

Do. 

Do. - 

(245) Do. 

Do. 

r. l. 

2,370 

15th October 
1923. 

Do. 

Do. 

(249) Do. 

Do. 

P. L 

(luiicwal). 

r>3 

1st Aprd 1923 

2 year*. 

lavoy 

(247) Ong Hae Kyln 

Wolfram and tin 

M. L 

627 

8th March 
1923. 

30 yeai^. 

Do. 

Do. 

(248) Messrs The Tndo- 
Burma Tin Corporation 
Ltd. 

(240) Do. 

Do. 

All minerals (ex- 
cept oil). 

M L. 

P. L. 

3*00 

144 

17th March 
1923. 

30th January 
1023. 

Do. 

1 yc.u 

Do. 

(260) Mr. M. T. Dumtan 

Do. 

P. L. 

1,763 10 

‘list Januniy 
1923. 

l)u. 

Do. • 

(251) Ma Yal 

Tin and Wolfram 

P. L. 

305 92 

20th January 
1023. 

Do 

Do. 

(252) Mr. R. C. N. Twite. 

Tin and allied 
minerals 

P. L. 

117 

30th January 
1028. 

Do 

Do. 

(253) Lee Tailt Heong . 

Tin and Wollram. 

r. l. 

29.1 68 

loth January 
1023. 

Do. 

Do. • 

(254) H. Kim Chu 

Tin and allied 
minerals. 

P. L. 

579 

10th Febru- 
ary 1024. 

Do 

l>o. 

(255) Mr. J. M. Manokjl 

Do. 

P. L. 

(renewal). 

1,106 

27th Octobor 
1022. 

Do. 

Do. 

(259) Mr. G. Lovell 

Tin and Wollram 

P. L. 

218 

17th April 
1923. 

Do. 

Do. 

(257) Mating Maung 

Do. 

P. L. 

640 

25th May 1928 

Do. 

Do. . 

(258) Messrs. Tavoy Tin 
Syndicate, Ltd. 

Tin and allied 
minerals. 

M. L. 

817 53 

27th August 
1020. 

80 y<»” 

Do. 

(259) Qnah Cheng Took. 

| Wolfram, tin and 
allied minerals. 

I M. L, 

| ‘ 657 

i 18th April 
1923, 

1 Do. 


P. L, = proiptftingLicente. M. L, « Mining Ime, 
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District. 1 

Oeulktbb. 

1 Mature of 

Mineral. Krant . A 

rea in acros. 

Da*e of 
commence- 
ment. 

Term. 

[ lavoy • 

260) Maung Po 8wo . 

Wolfram and tin A 

1. L. 

492 2 

0th April 
1023. 

5 years. 

1)0. 

261) Maung Maung * 

Do. • 

if. T.. . 

640 

7th April 
1923. 

X) years. 

Do. 

(262) Mr. 0. Lovell 

Do. . 

?. L. 

(renewal). 

123 

13th January 
1923. 

1 year. 

Do. 

(263) Mr. J. J. A. Paw 

Do. 

P. T, 
(renewal) 

210 

1 

26th April 
1923. 

Do. 

Do. 

( 201 ) Mr. M. T. Dnnstan 

Do. 

V. L 

1 ,088 

6th July 1023 

Do, 

Do. 

(266) Mr. H. Kim Chu . 

Tin and allied 
mineral 8 !. 

P. L. 

390 

21st Bcptern- 
hcr 1023. 

Do. 

Ih) 

(206) Mr. J. J. A. Page 

Tin . 

V. L. 

154 

19th Septem- 
ber 1923. 

» Do. 

Do. 

(207) Mating Ni Toe . 

All minerals (ex- 
cept oil). 

P. L. 

323 

17th August 
1923. 

Do. 

Do. 

(268) Mossm. The Indo- 

Tin . 

P. L. 

12-6 

21st August 
1923. 

Do. 

I « 

Borma Tin Corporation 
Ltd. 






| Do. 

(269) Onq Hoc Kyin . 

Tin and Wolfram 

P. L. 

614 

10th Septem- 
ber 1023. 

Do. 


Do. 

(270) Messrs. Steel Bros. 

All minerals (ex- 

M. L. 

61-41 

1 1st February 
1919. 

30 years. 



A Co., Ltd. 

cept oil). 





1)0. 

(271) Md. Aslnm Khan . 

Do. 

M. I*. 

483 

24th March 
j 1919. 

Du. 


Do, , 

(272) Mr. (L Wlllison . 

Tin and Woltram 

J'. L. 
(lencwal 

640 

j 5th May 1923 

l 

It years. 


1*0, 

(273) Maww Ba Oh 

All minerals (ex- 
cept oil). 

P. L. 
(renewa 

032 

| 23id June 

| 1923. 

1 year. 


Do. 

(27D) Mating NI Toe 

Do. 

P. L. 
(renewa 

no 

1 it 1st July 

1 1923. 

Do. 


Do. 

(276) Mr. M. T. Dunstan 

Tin and Wolfram 

1M. 

170 

1 1st October 
1923. 

Do. 


Do. 

1 (276) Mr. A. Shcard . 

Tin and other 

P. L. 

1,280 

30th Not em- 
ber 1923. 

Do. 



minerals. 





Do. 

(277) Do. 

1)0. 

P. L. 

1,920 

Do. 

Do. 


Do. 

(278) Do. 

Do. 

P. 1. 

1.920 

Do. 

Do. 


]>i 

(270) Mr. H. Kim Chu . 

Tin and allied 

J\ L. 

037 

18th Decern 
her 1923. 

Do. 



minerals. 



a Do. 


Do 

(280) Maung Po Myec . 

All minerals (ex- 
cept oil). 

P. L. 
(renew 

670 

)■ 

18th Jun< 
1923. 


Tliarra- 

(281) Maung Aung Nytir 

t Mineral oil . 

P. L. 

640 

22nd Angus 
1923. 

t Do. 


Wiuldy. 





y DO. 


Thftton 

. (282) Maung Pu . 

. | Tin . 

r. L. 
(renewal 

505-6 

2nd Febniar; 
1923. 


i,,_i rmpecting Ucmt. M. L.-Afi*i»J leaie. 
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District. 

GEAUTBU. 

Mineral. 


Nature of 
grant. 

Area In acres. 

Dateof 

enn^neo- 

Tcm. 

Thayctmyo. 

(283) Mr. Ismail Aba . 

Mineral oil 



P. L. 

2,880 

16th January 
1023. 

1 year 

Do. . 

(284) Oolabfoy Govlnda- 
ram. 

Do. 



P. L. 

640 

8th Decem- 
ber 1922, 

I>0 

Do. . 

(286) Do. 

Do. 



1’. L. 

640 

Do. . 

Do 

Do. 

(286) Ismail Aba Ahmed 

Do. 



I\ 1 

2,240 

15th January 
1023, 

Do 

Do. . 

(287) Omar Abu Buckor 

Do. 



P. L. 

2,560 

23rd Febru- 
ary 1023. 

Do 

Do. . 

(288) Messrs. Frank John- 
son Sons & Go., Ltd. 

Do 



P L. 

3,840 

0th February 
1023. 

Do 

Do. 

• 

(289) Messrs. The Indu- 
Burma Oil-fields (1920) 
Ltd. 

Do. 



M. L. 

320 

8th March 
1023. 

30 viari 

Do. . 

(200) Messrs. Frank John- 
son Sons & Co., Ltd. 

Do. 



P L. 

624-8 

8th Febru- 
ary 1023. 

1 ym 

Do. 

(201) Golabroy Govlnda- 
ram, 

Do. 



P. L 

3,200 

8th Decem- 
ber 1022. 

Do 

Do. 

(202) Omar Abu Bnckcr 

Do. 



P L. 

2,400 

28rd March 
1028. 

Do. 

Do. . 

(293) Mr. Colin Campbell 

Do. 



P L. 

2,005-20 

16th January 
1923. 

Do. 

Do. 

(204) Mr. Howland Ady 

Do. 



P. L. 

3,008 

13th January 
1928. 

Do. 

Do. 

(206) Messrs. The Indo- 1 
Burma Oil- fields Ltd. 

T)o. 


; 

P. L. 

(lenewal). 

2,660 

12th July 
1022. 

1)0. 

Do. . 

(200) Do 

I)n 



I>. L 

(renewal), 

4,800 

0th October 
1024. 

Do. 

Do. . 

(297) Do. 

Do. 



1*. L. 

(renewal ). 

2,600 

14th Decem- 
ber 1922. 

Do. 

Do. . 

(298) Do. 

Do 



P L 

(renewal). 

6,880 4 

23rd January 

1023. 

Do. 

Do, 

(209) Ismail Aboo Ahmed 

Do. 



M. L 

320 

12 th May 192 1 

>0 \ur» 

Do. 

(300) Mr. D. M. Akhoon. 

Do. 



P L 

010 

find July 

1023. 

1 \car 

Do. 

(301) Messrs. The Tndo- 
Burma Oil-fields (1920 1 
Ltd. 

Do. 



1»L . 

18,406 

26th April 
1023. 

Do 

Do. 

(302) Yco Bug B>ah 

Do. 



P. L. 

1,912 

6th July 

1023. 

Do 

Do, 

(303) Mr. Colin Campbell 

Do. 



P. L. 

1,425 

11th July 
1923. 

Do 

DO. . 

(304) Ma Thcin Yin . 

Do. 



P. L. 

3,200 

20th July 

1029. 

Do. 

Do. . 

(305) Messrs. The Indo- 
Burma Oil-fields (1020) 
Ltd. 

Do. 



P. L. 
(renewal)- 

11,8*0 

12th March 
1023. 

])o. 


P. Tj,**Prtypeetinp T.icfrpe. if. J*. m Mining 
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BURMA— cmcld. 


i) strict. 

ORtKTEE. 

Mineral. 1 

future of . 

grunt. A 

Lrea In aere<*. 

Dote of 

commence- '• 
ment. 

rerm. 

- 







•I itayrtuiyo 1 

[806) Mewre. The Indo- 1 
Burma Oll-flelds (1020), 

Mineral oil l 1 

\ L. 

(renewal). 

5,915-60 J 

Iftth Febru- 
ary 1923. 

1 year. 

Do. • 

Ltd, 

(307) Do. 

Do, .1 P. I.. 

1 (reuewnl). 

2,501) 

12th Jnlv 

1923. 

l)o 

Do. . 

(30ft) Mating Hme Bu . 

Do. . . 1 

S 

\ I.. 

100 

lftlh Keptcm- 
hei 1923. 

Do. 

Do. . 

(309) (lolahroy Uovlnd- 

Do. . . I ] 

[». L. 

100 

29th Septem- 
ber 1923. 

Do. 

Do. • 

rain. 

(310) Maung lime Du . 

ro. . . • 

i\ l. 

loo 

Iftth Heptciu- 
bei 192 \ 

Do. 

Do. . 

(311) Messrs. '1 he Indo- 

Do. . . i 

P. L. 

5,23*20 

3rd Seplem- 
het 1923. 

Do. 

Burma Oilfields, Ltd. 





IX). . 

(312) Chw/» Maunp Tike 

Do. . . 1 

1 

p. 1,. 

1(1) 

12th Octohui 
1923. 

Do. 

Do . 

(313) Messrs. The Indo- 
Burma Oil fields (1920) 

Do. . 

1*. L. 

30,720 

A pi heat i (i n 
nit net lo ned. 
License not 

2 ye a is 


Ltd. 




vet executed 

1 1 /ear. 

Do. . 

(314) Alegre. The Union 
Oil Co.. Ltd. 

Do. . 

V. L. 

(renewal). 

3,71 20 

14th Septem- 
ber 1923. 


Do. . 

(31 ft) Maunp Tun Aung 
Uyaw. 

Do. 

P. L. 

(renewal). 

60 

20th Heptein- 
her 1923. 

Do. 

l T l>Iu*r 

(31 fl) Messrs. The Burma 

Do. . 

P. L. 

2,816 

30th January 
1923. 

Do. 

Clundwln. 

Oil Co., Ltd. 





Do. . 

(31T) Messrs. The lndo- 
Bnrma Petroleum Co., 

Do. . 

P. L. 
(renewal). 

12,800 

12th Heptein- 
her 1922. 

Do. 

IX). . 

Ltd 

(318) Messrs. The Coal* 
fields of Burma, Ltd. 

Coal . 

1*. L. 
(renewal), 

2,188-8 

31st \ugust 
1922. 

Do. 

Do. . 

(310) Do. 

l)o. . 

1*. L. 
(lenewal) 

1,032 

JMli Sepl em- 
ber 1922. 

Do. 


(320) Do. 

Do. . 

P. L. 
(lenewul) 

10,284-8 

2»*th Nom-iu- 

Do. 

Do. . 

lit r 1922. 


1*0. . 

(321) Me«sra. Frank John- 
son Sons A' Co., Ltd. 

Mineral oil . 

1*. 1. 
(renewal) 

| 3,078-40 

24.1 h Ortotcr 
1922. 

Do. 



Do. . 

P 1 

1,700 

28th Augist 

Do. 

IX). . 

(322) Messrs. The Burma 
Oil Co., Ltd. 


1923. 

Do. 




Do. . 


2.240 

). 

| 

2( th Jaiuum 

Do. 

(323) Messrs. Frank John 
son Sons A Co., Ltd. 

1. \j» • 

(renewal 

1923. 

Do. 

IX). , 

(324) Messrs. The Coal- 
fl Ids ot Burma Ltd. 

Mineral oil and 
coal. 

P. L. 

(lenewul 

3,204 

)• 

Do. 

Do. . 


Do. 

1*. L. 
(renewal 

7,584 

). 

14th Junu.-irj 

! IV). 

(325) Do. 

1923. 


Do. . 


Do. 

P. L. 
(renewal 

, 1,821 

1). 

7th Februarj 

2 years. 

(326) Do. 

1922. 


Do. . 

1327) Messrs. The Indo- 

Mineral oil . 

P. L. 
(i«*newa 

8,200 

i\ 

24 th May 192 

1 1 year. 


Burma Petroleum Co., 




1 

\ 


Ltd. 
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Central provinces. 


District 

Grantee 

Mineral. 

Nature of 
giant 

Aroainww. 

Date of 
commence- 
ment. 

Term 

Balaghat . 

(328) The Indian Manga- 
nese Go , Ltd 

Manganese . 

M L 

15 

30th January 
1923. 

20 years 

Do. 

Do. 

(329) Messrs B N Sopar- 
kar dc Go 

(330) Seth Ptrmanand 
Saroopohand 

Do 

Do 


M L 

r l 

19* 

385 

23rd March 
1923. 

15th January 
1923. 

23 \* ih <i 
months and 
4 daAs 

1 >ear 

Do. 

(131) Messrs Kamptasad 
La\nii Narayan 

Do 


V L 

40 

20th March 
1923 

1)0 

Do. 

(382) Central India Min 
inffl'o., Ltd 

Do. 


M L. 

1 

29th Jannaiy 
1921. 

2 v »rs 

Do. 

(333) Messis 11 V Bv 
ramjl & C-o 

Do 


M I 

35 

8th May 1023 

1 5 earn 

Do. 

*(384) D* 

Do 

• • 

V L 

114 

29! h June 
1923. 

1 )‘a> 

Do. 

(335) Messrs Lftlbohari 
Naravandas and Itam- 
eharan bhankulal 

Do 


M L 

12 

23rd March 
1023 

It) \»ars 

Do. 

(336) Messrs Balkrjshna 
Narayan A. Go 

Do 


M l 

21 

9(h Tune 1923 

30 V' i r 

Do 

(337) Do 

Do 


v r 

12" 

26th Tune 

1921 

l m \r 

Do. 

(338) Mr V S Harris . 

Do 


M L 

2> 

12th Juno 
1921 

30 M ill 

Do. 

(339) Wo th Ramprasnd 
Laxmt Narayan 

Do 


P L 

16 

18th June 
1921 

1 \l IT 

Do. 

(340) Mr Sundeilul Gol 
eha 

Do 


P 1 

111 

Do 

T)o 

Do. 

(141) Jtai Sahib (jowar 
dhan Das 

Do 


P L 

71 

20th Juno 
1921 

D) 

Do. 

(342) Pandit Ktwasha iker 

Do 


P L. 

120 

29th June 

1 9? 1 

Do 

Do. 

(1*1) Do. 

Do 


M L 

18 

27th June 
192 5 

10 y» irt 

Do. 

(3 14) Messrs Bamprasad 
Laxmi Narayan. 

Do 


P L 

210 

27th July 

102J 

1 l«»r. 

Do. 

3*5) Pandit kripiudmn- 
Icer 

Do. 


M L 

48 

12th July 

1923. 

15 year 3 

Do, 

(346) Do. 

Do. 


P L 

181 

20 th July 

1923. 

1 yoai 

Do. 

(347) Do. 

Do. 


ML. . | 

1 

57 

1st August 
1923. 

15 VCH18 

Do. 

(348) Messrs Lalbehari 
Naravandas and ltam- 
oharan Shaukerlal. 

Do. 

• 

P L. 

25 

20th July 
1923. 

1 yiar. 

Do. 

(349) Do 

Do. 

• • 

P. L. 

18 

Do. 

Do. 


P. L m Protpeeting Ltcettge, M. L. ■*> Mxning leafa 
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CENTRAL PROVINCES— -contd. 


Distlet. 

Bl 


Nature ol 
grant. 

Area in acres. 

Date of 
commence- 
ment. 

Term. 

Bslaghat . 

(360) Messrs. Balkrishna 
Narayan & Co. 

Manganese 

P. L. 

43 

2< th July 

1023. 

1 year. 

1)0. 

(361) Mt. Balkrishna Na- 
ray an Soparker. 

Do. 

P. L. 

30 

1 6th August 
1028. 

Do. 

Do. 

(362) Pandit Re wm han- 
ker. 

Do. 

P. L. 

13 

17th Septem- 
ber 1023. 

Do. 

Do. 

(363) Messrs Bahmansha 
Fouzdar Bros. 

Mica . 

P L. 

40 

Uth fleptem- 
1023. 

Do 

Do. 

(334) Mr. Saii'lerial 

Golclia. 

Manganese . 

P L. 

2 

31st August 
1023. 

Do. 

Do 

(355) Bui Sahib Nam- 
yandas Jtbusliallniin. 

Do. 

P. L. 

13 

20th July 1623 

• 

Do. 

Do . i 

(856) The Central India 
Mining Co. 

Do. 

P. L. 

12 

31st August 
1923 

Do. 

Do. 

(357) Messrs. Martin A 
Co. 

Do. 

P L. 

272 

17th Septem- 
ber 1023. 

Do. 

Do 

(358) Rai Sahib Hcth 
Gowardhandaa. 

Do. 

P. L. 

52 

3rd \ugust 
1023. 

po. 

Do. 

(330) Seth Sarupchand . 

Do. 

P. L. 

17 

2l«t October 
1923. 

Do. 

Do. 

(360) Do. 

Do. 

P. L. 

70 

25th October 
1023. 

Do. 

Do 

(361) Pandit HewRBhan- 
ker. 

Do. 

M L. 

43 

10th October 
1023. | 

10 years. 

Do 

(362) Do. . 

Do. 

P. L 

133 

1 

101 h Novem- 
ber 1923. 

1 year. 

Do. 

(363) Do. . 

Do. 

P L. 

153 

Do 

Do. 

Do. 

(364) Messrs. B. P. 
Byramjl A Co. 

Do. , 

M. L. 

5 

1st Novem- 
ber 1026. 

5 ysars 

Do. 

(305) Messrs. B N. flopar- 
kor A Co. 

Do. 

M. L. 

14 

11th October 
1023 

30 years 

Do. 

(366) Messrs. Tata Sons, 
Ltd. 

Do. 

M. L. 

000 

1st November 
1923 

Do. 

Do. 

(3e7) Pandit Krlpashan- 
ker. 

Do. 

P L. 

23 

31st October 
1923 

1 year. 

Do. 

(868) Mr. Sunderlal 

Golcha. 

Do. 

P.L. 

00 

30th Novem- 
ber 1923. 

Do. 

Do. 

(860) Do. . 

Do. 

P.L. 

85 

10th Novem- 
ber 1023. 

Do. 

Do. 

(370) Seth Chagmal 

Kachar. 

Do. 

P.L. 

83 

5th October 
1023. 

Do. 

Do. 

(371) Do. . 

Do. 

P. L. 

88 

10th Novem- 
ber 1023. 

Do. 


V, mPretiMt'ng Liceme, M. L. - Mining Lme. 

*2 
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District. 

Granted. 

Mineral. 

Nature of 
grant. 

Area In acres. 

Date of 
commence- 
ment. 

Term. 

B*iagliat . 

(37*2) H. S. Nandngdahi. 

Mica . 

• 

P. L. 

42 

5th October 
1923. 

1 year. 

Do. 

(373) Do. . 

Manoanesc 

. 

P. L. 

15 

Do. 

Do. 

Do. . 

(374) Mr. C. Stanley 
Harris. 

Do. 

• 

P. L. 

100 

16th Novem- 
ber 1923. 

Do. 

Do. . 

(375) M. D. Chopra 

Do. 

• • 

P. L. 

53 

30th Novem- 
ber 1923. 

Do. 

Bttul 

(37rt) Mr. W. M. Moylon 

Coal . 


P. h. 

240 

3rd January 
1923. 

Do. 

Do. 

(377) Mimsw. Bteheswar- 
lal and Jnipuinath. 

l)o. . 

• • 

P. L. 

475 

12th Mareh 
1923. 

Do. 

Do. . 

(378) Mr. Dainjl Dcoxl . 

Do. . 

• • 

P. L. 

33 

8th January 
1923. 

Do. 

Do. 

(3710 H**th Glrdliarilnl, 
Banker. 

Do. 


P. L. 

519 

5th Februan 
1923. 

Do. 

Do. 

(380) Patel Koshoram . 

Do. . 


P. L. 

198 

21th Mareh 
192.1. 

Do 

Do. 

(381) Hazl /.ahlnuldln . 

Du. . 


P. L. 

282 

3rd J Jimmy 
1923. 

Du 

Do. 

(382) Patel Keshoram . 

Do . 

• 

P. L 

178 

21 til Murrh 
1923. 

Du 

Do. 

(383) Moth Minainal and 
Nnndlul. 

Do. . 

• 

P. L. 

409 

27th he hi miry 
1923 

Do 

Do, 

(384) Seth Hazarilal . 

Do. . 


P. L. 

33 

1st Mai eh 

1921 

Do. 

Do. 

(385) \|r. Dlnanath Patel 

J i on ami 
o\ide. 

leiric- 

P L 

92 

9th J .uiuan 
1921. 

Do. 

Do. 

(380) Mr. Piutul Narayan 
Mukerjl 

< 'oal . 


P. I.. 

1,481 

30 1 h January 
1923. 

Do 

Do. 

(387) Do. . 

Do. . 


P. L. 

399 

24th March 
1923. 

Do 

Do. 

(388) Mr. Nazir Ah Moh- 
ammad Ah. 

Do. . 


1*. 1. 

544 

20th March 
1923. 

Do. 

1 >0. 

(389) Tliakiir Prasad 

A was till. 

Do. . 


P. 1 . 

52 

21st May 1023 

Do. 

Do. 

(3.'0) Na garni i Mohom- 
inadall. 

Do. . 


P. L. 

444 

29th May 1923 

Do. 

Do. 

(391) Do. . 

18). . 


P. h. 

395 

Do. . 

Du. 

Bliudara . 

Do. . 

(392) Mr. Rhamjf Nara- 
yanjl. 

(393) Do. . 

Manganese 

Do. 


P. Is. 

P. L. 

8 

10 

2nd February 
1923. 

Do. . 

Do. 

Do. 

Do. . 

(394) Do. . 

Do. 


P. L. 

1 

Do. . 

l)o 

Do. 

(395) Mr. Bansldhar 

Bamnlwaa. 

Do. 


P. L. 

151 

25th April 
1923. 

Do. 


P. h. rn Prompt M. L , » Alining l»g if. 
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District. 

Grantee. 

Mineral. 

Nature of 
Krant. 

Area In acres. 

Duteof 

commence- 

ment. 

Term. 

BJiandaru . 

j 

(396) Mi. Gtilmn Moho- 1 ManRanuc 
« mod. | 

V. J.. 

172 

2nd June 

1923. 

1 year. 

Do. . 

(31)7) Dai Unit it* Gowar- 
dhan Dan. 

, Do. 

| 

1\ L. 

35 

301 h June 
1923. 

Do. 

Do. . 

1398) Me^nr*. 11. 1*. 1 ty - 
ram /i (Si Do. 

Do. 

M. L. 

3 

Mil May 1923 

5 years. 

Do. . 

(399) Mr. Himderlnl 

Golchn. 

1 

Do. 

i 

1*. L. 

101 

2flth July 1923 

1 year. 

Do. . 

(400) Seth Knrnidai) 

Chojumd. 

, Do. 

P. L. 

274 

181b J„lv 
1923. 

Do. 

Do. . 

(101) Do. . 

| Do 

1*. 1 . 

rs 

19th A 11211*1 
1923. 9 

1)0. 

Do. . 

(402) R til Salifli Nain>* 
and a. Klm-huliam. 

Do. 

1 

P L. 

19 

11th \uuus1 
1923. 

Do. 

Do. 

(403) Mr. Khauijcc Nar- 
ayanjeo. 

J Do. 

P. L 

29 

7th July 19° 3 

l)o. 

Do. . 

(4U4) Do. 

Do. 

P. L 

1 

Do. 

Do. 

Do. 

(403) Messrs l.nlhi harl 
Narayanda* and liam- 
oharnn SlmnlscrlHl 

, Do 

1 

M 1-. 

38 

2Mb August 
1923. 

I 

10 year.. 

Do. . 

(4on) Mh Karnldan 
ChlioKinal. 

j Do. 

P. 1.. 

089 

21M Oclober 
1923. 

1 year. 

Du . 

(407) Manvmruli Tnraball 
Syndicate. 

Do. 

1‘. L. 

278 

8th October 
1923. 

Do. 

Do. . 

(108) Mr. Sliriram Seth . 

Du. 

P. L. 

15 

201 li Pert ill- 
her 1923 

Do. 

Do. 

(409) Mr. Lain Jalnar-I Do. 

«>an. | 1 

1‘. L. . I 

1U 

! J21h No>rni- 
tcr 1923. 

Do. 

lDluiptir 

(410) Messrs. Clmri <V Co. 
Calcutta. ’ 

1 

Coal . . . | 

| 

P. L. 

1,030 

181 ii .lannary 
1923 

1 jear. 

Do. . 

Do. 

(4 in Cant. \V. J. (Vinsi- 
(11 lie and Mfusih. l)un* 
lop Urns. iV To. 

(412) Do. 

Do. . . 

! 

Do. . . i 

P. L. 

P. L. 

11,102 

3,378 

9th Man h 
1923. 

Ibtli Nn\em- 
bei 1923. 

Do. 

Do.' 

t'haiida 

(113) Kao Salnl) J). 
Lftxmi Naraynn. 

Do. 

M. L. 

278 

Dili June 
1923. 

30 years. 

Do. 

(414) Do. . 

Do. 

1* 1, 

597 

3rd April 192 l 

1 jenr. 

Do. . 

(415) Do. . 

Do. . . 

I* 1 .. 

1,874 

Do . 

Do. 

Do. 

(418) iiojt'hlc Bir M. Ti. 
Dadahhoy. 

J 

Do. . . | 

1 

I* L. 

5 .Ml 

111b May 1923 

Do 

Do. . 

(417) Kao Sahib 1). 
Uiml Nnrayan. 

Do. . . . 1 

P. L. 

73 

28th Aujnist 
1923.. 

l)o. 

Do. . 

(418) Do. . 

Do. . . J 

P.L. 

971 

1st October 
1923. 

Do. 


P. L. — Prot peeling lictnie. W . L. «. Mining Leaet. 
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CENTRAL PROVINCES?— contd. 


District 


Grahthe. 

Mineral. 

Nature of 
grant. 

Area in acres. 

Date ol 
commence- 
ment. 

Term. 

Chanda 

. 

(410) Uao Sahib D. . 
Laxiui Narayan. 

(Joal . 

P. L. 

048 

26th Novem- 
ber 1023. 

1 year. 

Chhindwara 

(420) Mr. B.V. fiutl 

Do. . 

P. L. 

209 

6th January 
1023. 

Do. 

Do. 


(421) Dlwan Bahadur 
Seth Ballabhdas. 

Do. . 

P. L. 

368 

5th March 
1023. 

Do. 

Do. 


(422) Seth Hazarilal . 

Do. . 

P. L. 

67 

1st March 
1023. 

Do. 

Do. 


(423) Do. . 

Do. . 

1\ h . 

160 

3rd January 
1923. 

Do. 

Do. 


(424) Do. . 

Do. . 

P. L. 

103 

Do. . 

Do. 

Do. 


(C25) Sir Blsncssardas 
Daga. 

Manganese . 

P. L. 

7 

Do. 

Do. 

Do. 


(426) Messrs B. Faujdar 
Bros. 

Do. 

P. L. 

66 

22nd Jaruary 
1023. 

Do. 

Do. 


(427) Mr. Bakaram Singh 

Do. 

P. L. 

8 

2nd March 
1023. 

Do. 

Do. 


(428) Do. . 

Do. 

l*. r. 

102 

Do. . 

1)0 

Do. 


(420) Hazi Zahlruddln . 

Coal . 

V . L. 

51 

21st March 
1023. 

Do 

Do. 


(480) Messrs. B. Faujdar 
Bros. 

Mung&neso . 

P. L 

37 

10th February 
1023. 

Do 

Do. 


(481) Uai Sahib Mathura 
Prasad Motilal & t o 

Coal . 

M L. 

040 

3 rd January 
1023 

30 jears. 

Do. 


(432) Ral Sahib Sundor 
Lai. 

Do. . 

M. L. 

616 

1 

30th January 
1923. 

Dn 

Do. 


(433) Sctii Laxmichand 
01 Befcul, 

Do. . 

M L. 

83 

1 

24th February 
1023. 

Dr. 

Do. 


(434) Kai Sahib Seth 
Govardhandas. 

I)o. . 

M. L. 

146 

30th Novem- 
ber 1922. 

Do 

Do. 


(435) Indian Manganese 
Oo. 

Manganese . 

M.L. 

20 

1 4th Febru- 
ary 1923. 

Till 

May 1«32. 

Do. 

• 

(436) Ral Sahib A. P. 
Bbargava. 

Coal . 

P. L. 

160 

5th April 

1023. 

1 year 

Do. 


(437) Seth Hazarilal . 

Do. . 

P.L. 

107 

7th June 1923 

Do 

Do. 


(438) Mr. Noormohom- 
mad. 

Do. . 

P. L. 

133 

16th AprJl 
1923. 

Do 

Do. 


(430) Hon 'bio Sir M. B. 
Dadabhai. 

Manganese . 

P. L. 

41 

0th May 1928 

Do. 

Do. 

* 

(440) Messrs. B.Fauzdar 
Bros. 

Do. 

P.L. 

30 

14th June 
1923. 

Do. 

Do. 


(441) Do. . 

Do. 

P. L. 

35 

15th June 
1928. 

Do. 

Do. 


(442) Do. . . | 

Do. 

P. L. 

48 | 

Do. . 

Do. 


V.l.mProepecting License, M.L.« Af ining Lease. 
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DiBtrlot. 

Grantee. 

Mineral. 

Nature of 
grant. 

Area luaeres. 

Date ot 
commence- 
ment. 

Term. 

Chhindwara 

(443) Messrs. M. D. Costa 

Mangonose . 

P. L. 

140 

28th Juno 

1 year. 

A Gouridutt Ganeshlal. 






I)o. 

(444) Do. . 

Do. 

P. L. 

17 

9th May 1923 

Do. 

Do. 

(445) Seth nazarilal 

Do. 

P. L. 

10 

25th June 
192 J, 

Do. 

Do. 

(440) Pandit Klrpa Shan- 

Coal , * 

M. L. 

120 

iUtli May 1923 

30 yean. 

kor. 






Do. 

(447) Seth laxnilHmnd 

Do. . 

M. L. 

08 

4th June 1923 

Do. 

Do. 

(448) llal Sahib Seth 

Do. . 

M. L. 

227 

lbth Apnl 
1923. 

• 

Do. 

Gowardhundas. 





Do. 

(449) Pundit Klrjm Shan- 

Do. . 

M. L. 

383 

29th Vlu y 1923 

Do. 


Jter. 






Do. 

(450) Mr. Bansliidhur 

Do. . 

M. L. 

590 

Htli May 1923 

Do. 


liamniwaf'. 






„ Do. 

(451) Haji Zahiruddin . 

Do. 

M L. 

187 

29 th May 

1923. 

Do. 

Do. 

(452) Pandit Kcdattmtli 

Do. . 

P. L. 

120 

7th July 1923 

1 year. 


Bhurgasa. 




1 


Du. 

(453) Messrs. Dannulal 

Do. 

P. L. 

148 

5th July 1923 

Do. 


and others. 




1 


Do. 

(451) Messrs. Abdul | 

Do. . 

P. L. 

329 

sth Aiigiibt 
1923. 

Do. 


Kadlj\ Abdul AD and 
Brothers. 






Do 

(455) Riii Sahib Both 

Do. . 

P. L. 

07 

lbth July 

1923 

Do. 


UovardhandnH. 





Do. 

(45b) Khan Salub M. 

Manganese . 

P. L. 

102 

J7tli July 

1923. 

Do. 


Hasan ji A’ Sons. 





Do/ 

Do 

(457) Messrs. Dhannoolal 

Coal . 

P. \u 

249 

5th July 1“23 


and others 





Do, 

Do. 

(158) lint Sahib Mina* 

Do. 

p 1 . 

820 

Mli August 
192 1 


raal Mandlal. 

| 


i 

1 

i Do. 

l)o 

(459) Messrs. Abdu 

1 1)0. 

P. L 

| 149 

| d July 193, 
1 


Kadir Alnlul All. 

(400) Messrs. M. D. Conti 

a I)o. 

1*. L 

1 

| 17b 

20th lu y 192 

8 Do. 

Do. 



aud Gouridutt Gancsh- 
lal. 


P. L. 

1 

1 

i 

92 

j 

JMh Sepli m- 

Do. 

Do. 

(401) Uaiuath DwarU- 

Do 

1 k_ l 1923. 



nath. 



.540 

15th Uigud 

Do. 

Do. 

| (402) Ghliedllal Cliaudhrl 

1 Do. 

P 1.. 

J ‘*23. 


Do. 



, V. L. 


27th Si-ptem 

Do. 

(463) Messrs. D. Faujdai 

■ Manganese . 

• 

|,< i 192-n 



and Brothers. 



i 


Do, 

Do. 

. (4()4) Noth Hazards 

1 Do. 

, 1\ L. 

. * 41 

12th JnD 
1928. 

. 




J 




M, tivtj Lem. 


p. l t .—Pro9pa<'ti,nj License. 
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District. 

GRANTEE. 

Mineral. 

Nature of 
grant. 

Area In acres. 

Date of 
commence* 
nient. 

Toriu. 

Ctthin luefa 

Seth llazarllal 

0 fizui. 

Manganese . 

1*. L. 

100 

3rd Julj 1023 

1 y.'ar. 

Do. . 1 

4011) Mr A. V. Wuzal- 
wnr. 

Do. 

V. L. 

00 

Gth Septem- 
ber 1023. 

Do 

Do. 

(4')7) Alegars. Af D. Cost a 
nrd GmirJ Dutt (Jnnesh 
Lit. 

IX). 

1*. L. 

7 

12th Beptem- 
lx*r 1023. 

Do 

Do. 

(408) Do. . 

IK, . . 

1*. I,. 

40 

Do. . 

Do 

Do. 

(400) Do. . 

IX). 

1*. L 

52 

Do. . 

Do. 

Do. 

(470) Arossrs. Shaw Wal- 
luee Ar Co. * 

Coal . 

M. L. 


13th July 

1023. 

30 veatk 

Do. 

1471) Jtnl Sahib A. 1*. 
Hhargao. 

Do, . 

M. L. 

10 

11th August 
1923. 

Du. 

IX). 

(472) Hal Snliib Alathu- 
TAprosad, Aloli Lai A Co. 

IX). . 

M. Tj. 

0 

30th August 
1023. 

l)o. 

Do. . 

( 173) Seth IJazarinial 
fiaz&z. 

Du. . 

1\ L. 

05 

4th October 
1923. 

1 year. 

Do. 

(474) Do. . 

Manganese 

r. l. 

11 

3()th Novem- 
ber 1023. 

Do 

Do. . 

(175) IX). . 

Do. 

P. L. 

05 

4th October 
1923. 

Do 

Do. 

(470) Alcssrs. Abdul 

Kudcr A taliilluli nml 
tiros. 

Do. 

1 

I\ L. 

111 

22nd Decem- 
ber 1923. 

Do. 

Do. 

(477) Patel Kcshoram . 

Coal . 

P. L. 

118 

28th Novem- 
ber 1923. 

Do. 

Do. 

(478) Do. 

IX). 

r. l. 

174 

Do. 

Do. 

Do. 

(470) Seth llazarimul 
Unzaz. 

Manganese . 

P. L. 

ill 

15th Decem- 
ber 1923. 

Do. 

Do. 

(400) Air. K. JlezoJ . 

Coal . 

M. L. 

507 

17th Septem- 
ber 1023. 

30 years. 

Do. 

(481) Sheikh Sliahabud* 
din a Sons. 

Do. . 

M. L. 

75 

20th October 
1023. 

15 years. 

Do. . 

lloslmhgabad 

(4S2) Indian Muigancsc 
Co. 

(480) Seth llazarilal 

Manganese . 

Coal . 

M. L. 

P. L. 

15 

505 

1st November 
ber 1923. 

Gth July 1923 

Will ex- 
pire will' 
the min* 
lug lease 
dated 
18th 
Novem- 
ber 19W 
to which 
Jt is puk 
piemen- 
tary. 

1 year. 

Do. . 

(181) Pandit Alrjtyunjal 
Prn«ad Hubedor. 

Do. . 

P. L. 

150 

0th Juno 1923 

Do. 


P. L. • Vonpecting Limit*. M. L."* Minina Ltaie. 




Part 2 .] 


Pascoe : Mineral Production, 1023. 

CENTRAL PROVINCES -om/d 


165 


putrid | 

(JRANTK E. 

Mineral, 

Nutiin 

grant 

n * Area in ncrc* 

Dale of 
minim me 1 

im nf , 

'Ii rm 

no,baiK»b»d (*85) llil Hula-I, Seth 
x JugalkiHhore. 

Coal . 

1*. L. 

2:12 

0th ’ill} 1020 I 

l year. 

Do. ■ ' 

1 

(480) Du. . 

Do. . 

I\ L. 

241 

2Ht!i .lnl\ 

1 U‘2 1 

Do. 

IHi. • 

(487) Rol Sahib A V. 

Do. . 

J\ L 

. 1 005 

1 llh IVi ein- 

l)o. 

Bhargavn. 



1 

Im 1 102 l 


Pit. . 

(488) Oebiprinad Deni a 

Do. . 

r. i 

. Hi 5 

lOtli Dienn- 
Im 102 5 

Do. 

Jiililmlporr , | 

(481)) Tata Electro Chc- 
mleah, Ltd. 

Bauxite 

i*. i.. 

. | 100 

1 

2 Uli Maiili 
102,1 

1 )e«r. 

JK) 

(400) IX). . 

Do. 

P. L 

. 1 2UH 

25th Januui) 
102.1 

) 

Du. 

l)o . 

(401) JX). . 

Do. 

1*. L 

. J 207 

Do. . 

Du. 

Dn . 

(402) Mr. <}. 11. Cook . 

Coal . 

V L. 

. j 575 

I 

7th M a rih 
102,1. 

Do 

Do. . 

(490) Mr. (tcorgc l<’or- 

Bauxite 

P. L. 

215 

251 h .lauuuiv 
102.!. 

Do. 


router. 





Do . 

(104) Kal Sahib Jugal- 

Coal . 

L\ L. 

400 

Olh January 
102.5 

Do. 


klshore. 



1 

I 

Do. . 

(405) Mr. Thabur Prasad 

Du. 

V. L. 

220 

12th Junuur) 
102 1. 

r 


Awoathl. 




1 

Do . 

(10(1) Do. . 

Do. 

P. L. 

. 1 210 

Du. . 

I Do 

Do. . 

(407) Mr. Yenkat Dam- 

Do. 

Ar. L 

06 

27th lVhniai) j(i yean. 

1 u*».t 1 


anna. 



1 



Du. . 

(408) Olphorts Paints A 

AlaiiRanesc, copper, 
gold aud silver. 

P. L. 

. 1 1,000 

7th Mail h 
102,5. 

1 I \i ill 


Products, Ltd. 


1 

1 

1 

Do. . 

i (400) Tata Electro Che- 

Bauxite 

P. L. 

. 1 00.) 

loth Vpn 
102 I. 

Do. 

| 


1 nucaN, L<1, 



1 

1 

Do. . 

1 

i (500) Do. . 

Do. 

1*. L. 

007 

Do. 

1 l)o. 

Do. 

1 (501) Air. Voukat Ram- 

Do. 

M. L. 

* 1 5 

0th Ala> 102,5 

.50 )ours. 


1 anna. 



| 


1 

Do. . 

(502) The Electro Che- 

Do. 

P. L. 

108 

Till Si pic 111 
her 102,5. 

1 year. 


micals Ld. 





Do. , 

(500) Do. . 

Do. 

P. L. 

58 

I L'lth Sept cm 

1 bti 1020. 

Do. 

1 

Do. . 

(504) Do. . 

1)0. 

P. L. 

. 1 24 

I Du. 

Do. 

Du. . 

(505) Mr. K&ghi Prosad 

Do. 

AI. L 

1 

201 h April '50 vealH. 

1 02 . 1 . ! 


Pande. 





1 

Do. . 

(500) Air. Venkal Rani- 

Do. 

Al. L. 

* 1 21 

| j>8th July | Du. 

1021. 


anna. 



1 


1 

Do. 

(507) Tata Electro Che- 

l)u. 

1*. L. 

. , 177 

1 12th October 1 >ear, 

1 102.5. 1 


micals, Ld. 



1 

1 


Do. 

(508) ]X). . 

Do. 

P. L. 

. 1 147 

| Du. 

Du. 


P.L. ™ Prospecting Liccnte. M.L.-MinitgUatc. 
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District. 

GRANTEE. 

Mineral. 

Nature o t 
grant. 

Area in acre*. 

Date of 
eoumesce- 
raent. 

Torni. J 

1 








Jubbulpore. 

(BOO) Tata Electro Che- 

Bauxite 

P. L. 

423 

20th Novem- 

1 year j 

mi cals, Ld. 




ber 1023. 

Nagpur 

(510) Rai Sahib Seth 

Manganuso . 

P. L. 

72 

2nd January 

I)o. ‘ 

Naraind&s. 



1023. 

Do. 

(511) Do. . 

Do. 

P. L. 

06 

Dp. . 

1)0. 

Do. 

(512) The Central India 

Do. 

P.L. 

26 

1st February 

Do 


Mining Co., Ld. 


i 

1 


1023. 

Do. 

(513) Rai Sahib Ram- 

Do. 

V. L. 

663 

16th March 

1)0 


krlshna Puri Gosai. 




1923. 


Do. . 

(614) Laia Jainarayan 

Do. 

P.L. 

30 

6th January 

1)0 


Mohonlal. 




1923. 


Do. v 

(516) MoHsrs. N. D. Zul 

Do. 

P.L. 

104 

2nd January 

Do 


and Brother- . 




1923. 


Do. * 

(516) Mr. Shainji Naray- 

Do. 

P. L. 

51 

11th May 1023 

Do 


ailjee. 






Do. 

(517) Do. . 

Do. 

P. L. 

07 

Do. . 

Do 

Do. 

(618) Do. . 

Do. 

M. L. 

12 

8th May 1023 

5 vi ue> 

Do. 

(510) Seth Karoidiws 

Do. 

P. L. 

148 

30th April 

1 jar 


Ohogmal. 




1923. 


Do. 

(520) Seth Meghraj Gol- 

Do. 

P. L. 

106 

26th April 

Do 


cha. 




1023. 


Do. 

(521) Lai a Jainarayan 

Du. 

P. L. 

44 

11th Junf' 

Do 


Moh&nlal. 




1023. 


Do. 

(522) Messrs. Manwaali 
Turabll and Motilal. 

Do. 

P. L. 

27 

12th May 1023 

Do. 

Do. 

(523) Do. . 

Do. 

P. L. 

01 

27th June 

i Do 





1023. 


Do. 

(524) Mr Ganpat Bao 

Do. 

P L. 

122 

7th Septem- 

Do 


Laxmau. 




ber 102,1. 


Do. 

(575) Mr. Karsanji 

Do. 

P. L. 

16 

3rd August 

Do 


Vellanji. 




1923. 


Do. 

(520) Messrs. K It. I‘ade 

Do. 

P. L. 

115 

11th Sept e in 

Do 


and Du bo. 




bei 1023. 


Do. 

(527) Do. . 

Do. 

P. L. 

127 

12th Septem- 

Do 






ber 1923. 


Do. 

(528) Do. . 

Do. 

P. L. 

107 

11th Septem- 

D» 






ber 1023. 


Do. 

Do. 

(520) Mr. Hhnraiu Sctli 

Coal . 

P. L. 

3J4 

15th August 
1923. 

Do 

Do 

(530) Messrs. Itamprasad 

Manganese 

P. L. 

166 

30th August 


and Laxmlnarayan 



1023. 


Do. 

(531) Do. . 

Do. 

P. L. 

177 

2Sth July 

Do. 






1923. 


D>. 

(532) Rai Sahib Item- 

Do. 

P. L. 

124 

8rd August 

Do 


kri-Jina Purl. 



1023. 




P. L. a Projecting Licente. M. L. - Mining Lmm. 
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District. 

Giuxrn. 

Mineral. 

Nature ot 
grant. 

Area iu acres. | 

Date ol 
commence- 
ment. 

Term. 

N»8pur • 

(638) Rat Sahib Ram* 
krshnu Puri. 

Manganese . 

P. L. 

7 

3rd August 

1 year 

Do. 

P. L. 

, - 1 

1023. 

Do. 

Do 

(534) »o. . 

35 

7th Septem- 
ber 1023. 

Do. 

(585) Do. . 

Do. . 

P. L. 

45 

l)o. . 

Do. 

Do. 

(630) Mew». Manwarall 

X lira ball and Motilal. 

Do. 

P. 1,. 

2* 

13th August 

Do. 




1023. 


Do. 

(537) Do. . 

Do. 

P. L. 

37 

2M. Septem- 
ber 1923. 1 

Do. 

Do. 

(538) Do. • 

Do. 

P L 

39 

7th Septem- 
ber 1023. 

Do. 

Do. 

(539) Seth BanBldhar 

Do. 

r. l. 

09 

1 17th tteptem- 
1 bet 1023. n 

Do. 

Ramniwne. 






Do 

(540) Messrs. Kalnath 

Do. 

p. ii. 

72 

, 8th August 
| 1923. 

Do. 

and Dwarknnath. 





Do 

(541) Mr. A. K. Tinch . 

Do. 

p. j.. 

134 

1 17th Septem- 
1 bet 1923. 

Do. 

Do. 

(042) Do. . 

Do. 

V. L. 

110 

1 Do . 

Do. 

' Do. 

(543) Do. . 

Do. 

P. L. 

270 

( Du . 

Do. 

Do 

(544) Mt. S. Amiimddlii 

Do. 

P. J,. 

130 

21st Septim- 
lu 1 1923 

Do. 

D( 

(545) Jlai Snhaib D. 

Felspar . 

P. L. 

53 

3Uth August 
, 1923. 

Do. 


Loxml Narayan. 





Do 

(540) Hal Sahib itam- 

Manganese . 

P. L 

77 

21th Oe tolar 
1023. 

Do. 


krishna Pufi. 






Do. 

(547) Do. . 

Do. 

P L. 

110 

Do. . 

Do. 

Do. 

(548) Do. . 

Do. 

P T. 

15 

3rd Deeoni- 
, her 1023. 

Do. 

Do. 

(549) Do. . 

Do. 

r. l. 

32 

JJu. . 

I Do. 


Do. 

p. 

1 35 

24th October 

1 Do. 

Do. 

(550) Do. . 


, 1923. 

V 



Do. 

P. L. 

150 

20th No 'em- 

Do. 

(551) Pandit Kewft q han- 

i bei 1923. 



kar. 


P. L. 

259 

17th No \ em- 

Do. 

Do, 

(552) Messrs. Abdul 

Du. 


ber 1923. 



Kadlr, Abdul All and 
Bros. 

Do. 

P. L. 

99 

10( h Decem- 

Do. 

Do. 

(553) The Indian Man- 
ganese Co. 

ber 1923. 

Jk>. 






P. L. 

105 

2-lth October 

i Do. 

(564) Seth Karnldan 

Do. 

1923. 



Chhogmal. 


P. L. 

2 

14th Dceeiii- 

Do. 

Do. 

(564) Do. , 

Do. 

be l 1923. 

Do. 




V. L. 

75 

20th October 


Do. 

(550) Hon’ble Sir M. B. 

Do. 

1 1923. 



Dadabhoy. 



. 




P. L. » Proipedin} Zieeuie. >*«'■ 
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UlBtlct. 

ORANTKE. 

Mineral. 

Nature 

grant. 

of 

Area In acres. 

Date of 
commence* 
meat. 

Term 

Kanpur 

(557) So tli Duirddlmr 

Hamid was. 

Manganese . 

P. L. 


29 

19th Novem- 
ber 1923. 

1 Dar 

Do. . 

Cr,r»8) Si-th MeghruJ (»ol- 
I'lin. 

IK». 

P. L. 


60 

22nd October 
1923. 

Ik) 

Do. . 

(550) l\i . 

Do. 

V. L. 


127 

Do. . 

Do 

I)o. . 

(500) Do. . 

Do. 

P. L. 


40 

26th Oetober 
1923. 

Do 

Do. . 

(501) Messrs Hajnath 
and Dwarkanath. 

Do. 

P 1.. 


8 

Do. . 

Do 

Do. . 

(502) Do. . 

IK). 

P. L. 


119 

10th Doccm- 
bei 1923. 

Ik. 

Do. <. 

(503) Seth Lnxinl* 

imra>an Hardeo 

Do. 

V. 1 


44 

Mid Decem- 
ber 1923. 

Iio 

Do. . 

(504) Do. . 

Do. 

P. L. 


130 

27th Novi ot- 
her 1923. 

Do 

Do. 

(505) Hycd JUfiml Jiaq- 
ulb. 

Do. 

P 1- 


90 

26th Oetobci 
1923. 

Do 

I>o. . 

(505) Mi. M. A. Puzaq . 

Do. 

P. L. 


807 

1 9t h Novem- 
ber 1923. 

Do 

Do. . 

(507) Mcssik. Uamkriahna 
Kamuath A Co. 

IK). 

P L 


181 

JOtli lleeeni- 
her 1023. 

Do 

Nawinfilipur 

(50H) Mr. t). Stanley 
Harris. 

Copper 

M. L. 


222 

20th June 
1923. 

Do 

8au«or 

(GOO) Lala Praguarayan . 

lion, iron pyrites, 
Snlnhataofiron, 
Sulphur ami 

| Coppel. 

P. L. 


1,554 ! 

llth Septem- 
ber 1928. 

Do. 

Ycotmal 

(570) Messrs. P. 11 Patel 
c V Co., Bombay. 

! Coal . 

P. L. 


417 

10th Febru- 
ary 1923. 

Do 

Do. . 

(571) Do. . 

Do. 

1». L. 


58U 

Do. . 

l)ii 

m 


MADRAS. 





Ancm*y 

Dhlbiou. 

Do. 

1 

(572) Messrs. Best <1 Co. 

(578) Do. 

Coal . 

Do. 

P. L. 

P. 1. 


40,320 

5,280 

20 th April 

1923. 

llth April 
1923. 

1 \iftr. 

Do 

Anantapur . 

(574) A. Uliose, l&q 

Barytes 

M. L. 


183 92 

2nd October 
1022. 

39 years 

Do. 

(G75) Janab Nabl Sahib 
Bahadur. 

Mii a . 

P. L. 


11205 

6th April 

1923. 

1 yoflt 

Do. 

(676) Mr, II. P. Si's 1m 
Iteddl Claru. 

Barytas 

P. L. 


2-20 

Do. 

Do. 

Do. 

(677) Do. 

Steatite 

P. L. 

• 

27*96 

Do. 

Do 


P. L. impeding Liceute. M. L.** Mining Leate, 
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MADRAS -conld. 


1>M net- 

AiittAtApur 

Mlgi\ 

Do 

Do 

Do 

Do 

Ik) 

/ 

J Ml 

Do 

I'uiWaimh 

Do. 

Kainoul 

Do 

Do 

tin 

IK> 

Do. 

Alulnbnr 
Nciloit' 
Do. 
Do. 


Grantee. 


I <r>7B) Superintend put, 

I North Anantapur Gold 
Mined, Ltd. 

(579) M. It. Ky. 11. 1'. 
SpbIiu lteddi of Jletham 
eherla. 

(580) A. PUhayya Nay- 
lid u. 

1 (581) A. Plehayya Nayu- 
i do and K. G. Nara- 
i sltnliacluiri. 

| (582) K.. ltamehandrft, 
i Kmj. liar. -at Law. 

(583) Do. 

(584) M. 11. Tty. Pltchlyo 
Nayudu. 

1 ( 585 ) M. It. lty. Patel 
Pa ft a Dnauppa. 

(58(1) M. It Ry. Pitrhlya 
I Nauidii Gam . 

(587) Mr. K. Abdul Hye 

(588) A. Ghnsc, Ksq. . 

(580) Al. It. lty. H. citfn- 
nnmulu lteddi Guru. 

(590) M. It. lty. It A. 
Moshi lteddi Guru. 

(591) l)o. 

i (592) I)o. 

' (593) Do. 

i (594) M. K Ky. 1). P. 

, Kesha lteddi ol lleth- 
( anteherla. 

| (505) Do. 

| (590) Mr W. H. Perry . 


I (507) K. C. Naraulma- 
fhari. 

(598) Mr. T. (\ Danda- 
yutham lMllal. 

(590) Mr. H. Tty Kali 
Clotty Venku lleddiof 
Manipur. 


Mineral. 

Gold . 

Steatite . 

ManRaiiem- . 

Do. 

Clay . 

Kaolin and 

clieiuleal earth* 

Manganese 

Do. 

Do. 

Do. 

Itarytes 


liaryteh and A 1 - 

iH'StOS. 


limy ten 

Do. 

Do. 

Do. 

Manganese 

Steatite 
Gold . 

Mica . 

Do. 

l)o. 


1 

Nat urn or 1 
Kraut. 1 

1 

Area in acred 

Date of 1 
eommenre- 
mont. | 

Perm. 

1 

1.709 52 

ilst July 1923 1 yoar. 

1 

j M. L. 

27-00 

1 

1*! NommiiIkt 30 yearn. 
1923. 

i 

1*. L. 
(renewal) 

(HU 1 

15th October 1 year. 
1922. 

1’. L 

(renewal ) 

450 

9th August | 
1922. 

Do. 

M L. 

52 78 

29th Jinie 

1923. „ 

5 >ear». 

P. L 

200 1 

Do. | 

1 year. 

| M. L. 

J .557 20 

22ml Augunt 
1923. | 

30 jean. 

P L. 

35 85 

20th Nommii- 
bet 1923. 

1 jear. 

M b. 

001 

18th Decern- 1 
liei 192.1 | 

3(i vean . 

1*. 1. 

40-30 

20th Nuvein- . 
bn 1923. , 

1 jear 

. P L 

127 58 

(1th .Dine | 

1923 

Do. 

. 1* h. 

57 20 

lOtl) Herein- 
Im-i 1923 

Do. 

r l 

2 07 

29th June 

1923 

Do. 

1* L. 

9 5 

Iki. 

Do. 

. J’. 1.. 

J .1 79 

Do. 

Do. 

. M L 

3 21 

I)o. 

30 yeora 

P h. 

| 40 

7th August 1 
192 1 

i 1 >cai. 

i 

. Al . 1,. 

09 4 

Do. 

^ 30 yean 

. P. L. 

MO 

20th J ii no 

1923 

1 year. 

. 1». L. 

112.51 

11th 'anuary 
1923. 

! Do. 

, 1*. L. 

8.82 

2nd Decem- 
ber 1922. 

I - 

. P. L. 

, 13.38 

5th Oclolier 
1923. 

Do. 

i 

1 


L. ^ProtpecUng License. M. L. - fining locate. 
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District. 

ORANTEB. 

Mineral. 

Nature of 
grant. 

Area in acres. 

Data of 
commence- 
ment. 

Ter «V 

N olio re 

(600) M. It Ily. S. V. 
Subba Roddl (jam. 

Mira . 

1 

M L. 

152.30 

5th October 
1928. 

80 jum 

NilRli’s . 

(601) Mr. A. H. Gaston 

Do. 

1\ L 

50.57 

14th June 
1922. 

1 W 

Do. 

(002) I)o. 

Do. 

r. L. 

02 84 

12th Febru- 
ary 1923. 

Do. 

Do. 

(608) Do. 

Do. 

P. L. 

56.57 

14th June 
1023. 

Do 

Do. 

(604) Do. 

Do. 

r. t.. 

303 90 

18th Derera* 
her 1923. 1 

lo 

Salem 

(605) K. Alagappa Muda- 
liyar 1 

Corundum . 

p L 

348 08 

17th Febru- 
ary 1923. 

Do 

Do. \ 

(606) C Middleton 1 

Magnt site 

I' L 

50 79 

Do. 

1>) 

Do. 

(607) Captain K h. 
Dtckenb 

Linen 

P T. 

140 

utli Decem- 
ber 1923 

Do 


NORTH-WEST FRONTIER PROVINCE. 


Kohat 

(608) Edwin John liter, 
Esq 

All other imnnals 
e\u*pt oil i f , 
pri t mus stone, 
gold and ore*, 
part icu 1 a i 1 v 
Stand um und 
Sulphur 

1* L . 640 

29th June 
1923 

Dora Ismail 
Khan. 

. 

(600) Messrs Graham A 
( o , Calcutta, through 
Mr U E. Stall 

411 minerals in- 
cluding mineral 
oil 

E L. . 1 he an n is 

co\cred M 
eircie of 20 
| . miles luili- 
i us, the een- 

| Ire being 

Moghul Kot. 

1 Shcram 
country. 

8th Dotem- 
1923. 


PUNJAB. 


: 

Jhelum 

(010^ .Tamada Fateh All 

Coal . . j 

i J>L - 


13 

10th January 
1923 

1 yar 

Do. 

(011) Do. 

Do. . . 1 

i r l. 


16 

Do. 

l)o. 

Do. 

(612) L. Chunl Lai 
Kapur. 

Do. 

F. L. 

• 

82 

15th January 
1923. 

Dm 

Do. 

(613) K S. Thakur Das 
Kamjldas. 

Do. 

I 

P. L. 

• 

73.28 

15th tfanh 
1923. 

Do. 

Do. 

(014) Do. 

Do. . . j 

P.L. 


30.92 

Do. 

Do. 


?. L. ** Prospecting LiceiiH. M. L. — Mining Leate, 
K, L, •» Exploring Li cewe, 
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PUN JAB — contd. 


District. 

GRANT*®. 

Mineral 

Nature of 
grant 

Arc a in acre* 

Date of 1 
connm nee- j 
mont I 

Term 

1 

1 hi him 

(015) L. Ishar Das Ka- 
pur. 

Coal 

V I 

10 

10th March 
1923 

1 year 

l)u 

(610) Mewl? Whitehall 
petroleum Corpora- 
tlon ltd 

Oil 

P I 

934 40 

With April 
1021 

J Do. 

IK) 

(017) Do. 

Do 

V l 

2,784 

Do. 

j Do. 

IK) 

(618) L. Churanjit Lai of 
Wahali. 

Coal 

PL 

442 148 

4th Maj 1923 

Do. 

IK> 

(616) Pandit Gian Chand 

Do 

P L 

117.23 

3th Jum 

102* 

Do. 

1)0 

(620) Do 

Do 

M J 

164 

Do. 

10 >eaiH 

Do 

(021) L Chum Lai 

.Kapur 

Do 

P 1 

211 

Do. 4 

1 1 jenr 

Do 

(622) Do 

Do 

P 1 

180 44 

1st S« ptrm- 
bor 1021 

Do. 

Do 

(023) Punjab Coal in- 
dicate 

Do 

1* ] 

1 444 5 

22nd Oitobei 
1021 

Do. 

1 

IK. 

/ 

(024) K G Tugwood . 

Oil 

V T 

1,200 

12lh Noverii- 
Ik i 1021 

Do. 


P L. Prospect \nq License M T ** Mxinnq J tasr 


SUMMARY. 


Peovinc 1 

1 \plonng 

Lh eiiH 

Pruspi ( timr 
Liiuim 

Mining I ( 

lotal oi < nth 

Pro vim 1 

' s m» 


12 

1 

1 * 

Ini d . . 


7 


7 

Hilur and OriKHa ..... 


2 

LO 

11 

1 ornl>a> ...... 

, 

>> 

1 

1 

Purnin, 

* 

241 

10 

282 

I mini PiovlnceA . . , 


204 

40 

214 

Madias 


2S 

l h 

3(> 

^erth Wist Frontier Province , » . 

1 

1 


1 



1 

1 

14 

| 1 

n 

'letalof < a < ), k( n( j total for j Q 2 ») t 

1 

513 

! no 

(>21 

Total for 1022 

•• 

502 

110 

672 
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CLASSIFICATION OF LICENSES AND LEASES. 

Table 39.- Prospecting Licenses and Mining Leases granted in Assam 
during the year 1023. 




1923. 

DlStllCt. 



— - — — 


No. 

Aica in 

Mineral. 


i 

acies. 


Prospecting Licenses. 


Oachar ..... 

2 

2,945 h() 

Minei al oil. 

(»ar<a Hills .... 

7 

13,440 

Coui 

Lakhunpur .... 

3 

12,(108 

Mineial oil 

Total 

: 

1 12 

1 




Mining Lease. 


Lakhunpui .... 

1 

190 

Oil 

Totai 




Table 40.- Prospecting Licenses 

granted in Bengal daring 1923. 


192a. 


District. 



Aroa in 
acres. 


Mineral 


Prospecting License. 


Chittagong Hill Tracts 


7 


7:1,370 24 


Mint ral oil. 






173 


Past 2.] Pascoe : Mineral Production, 1923. 


Tabus 41 .— Prospecting Licenses and Mining Leases granted in Bihar 
and Orissa during 1923. 


District. 

No. 

1923 

Area in 
aoreR. 

<• 

Mineial. 

Prospecting Licenses. 


tfambalpur .... 

1 

114*28 | 

Mira. 

Do 

1 

95*2 

All nnneials 

Total 

»> 


» 


Mining Leases. 


llazanbagh .... 

i 2 

950 

M it a. 

Nambalpur .... 

* 

57-80 

Do. 

►Santal PargaiiMR 

n 

42 S 

(\>al. 

Singhbhiim .... 

1 1 

15305 

Manganese. 

Do 

! 2 

1 

i 

1,130 

Chi omit e 

Total 

20 




Table 42 .— Prospecting Licenses and Mining Leases granted m Hondmg 

during 1923. 



1923. 

District. 

No. 

Area m j 
acres. 

M moi al. 



Prospecting Licenses. 

Sukkur . 

2 32,755-38 j Mineral oil. 


Mining Lease. 

Belgaum 

. 1 320 Manganese ore 
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Table 43. — Prospecting Licenses and Mining Leases granted in Burma 

during 1923. 


District. 


1023. 

No. 

Area in 
acres. 

M ineral. 

Pr 

Akyab 

ospecting Licenses. 

4 . 18.980 1 

Mineral oil. 

Amherst .... 

3 

16,000 

Do. 

Do 

5 

3,070 

All minerals (except oil). 

Do. .... 

2 

35,62240 

Oil shale. 

Do. .... 

1 

15,520 

Mineral oil and oil shale. 

Bhamo 

1 

3,328 

All minerals (except 

a 

Henzada .... 

1 

640 

mineral oil and jado). 
Mineral oil. 

Do. .... 

1 

4,640 

Coal. 

Katha 

4 

2,202 

AH minerals (except oil). 

Lower Chindwin 

8 

45,895-60 

Mineral oil. 

Magwe 

33 

50,186-30 

Do. 

Mandalay .... 

1 

2,560 

All minerals (except oil). 

Mergui 

8 

7,200 16 

Tin and allied minerals. 

Do 

12 

12,822-26 

Tin. 

Do 

1 

640 

Cassiterite and gold. 

Do 

1 

1,120 

Wolfram, tin and allied 

Do 

7 

12,835-84 

minerals. 

All minerals (except oil). 

Do 

2 

0,277 12 

Mineral oil and coal. 

Do 

1 

2,201-80 

Coal. 

Minbu 

17 

24,977-65 

Mineral oil. 

Do 

2 

9,920 

All minerals including 

Do 

l 

220 

mineral oil. 

Coal and mineral oil. 

Myingyan .... 

7 

22,138-40 

Minoral oil. 

Northern Shan States 

4 

1,570 

Iron. 

Do. 

2 

5,120 

All minerals (except oil). 

Pakokku .... 

15 

26,631-2 

Mineral oil. 

Prome 

7 

19,704-32 

Do. 

Do. .... 

2 

7,001-60 

All minerals except amber 

Shwebo .... 

0 

47,635-20 

and jadeite. 

Minoral oil. 

Do 

1 

1,920 

All minerals (except oil). 

Do 

1 

1,920 

Coal. 

Southern Shan States 

8 

25,012-97 

All minerals (except oil). 

Do. 

1 

40 

Lead. 

Do. 

2 

6,080 

Gold, copper, etc. 

Tin and wolfram. 

Tavoy . . . . 

10 

4,302-00 

Do 

6 

3,548-10 

All minerals exoept oil. 

Do 

5 

2,829 

Tin and allied minerals 

Do. . • . . 

3 

5,120 

Tin and other minerals. 

Do 

2 

166-5 

Tin. 

Carried over 

198 

•• 
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Table iZ .— Prospecting Licenses and Mming Leases granted in Burma 

during 1923 --contd. 


District, 

1923. 

No. 

« 

Area in 
acres. 

Mineral. 

Prospecting Licenses— contd. 

Brought forward 

198 



Tharrawaddy 

1 

040 

Mineral oil. 

Thaton 

1 

505*6 

Tin. 

Thayetmyo .... 

31 

127,279 12 

Mineral oil. 

Upper Chindwin 

(> 

25,894*40 

Do. • 

Do. ... 

3 

12,672 

Mineral oil and coal. 

Do. 

3 

14,105*6 

Coal. 

Total 

243 




Mining Leases. 


Amherst .... 

3 

1,881*60 

Tin Ore. 

Bhamo ..... 

J 

3,232*02 

All minerals (except oil 




and precious stones). 

Henzada .... 

1 

236*8 

Iron pyrite. 

Katha . .... 

1 

1,820 

Graphite. 

Magwe ..... 

1 

640 

Mineral oil. 

Mergui 

11 

5,275*50 

Tin. 

Do 

2 

5,416*30 

All minerals (except oil). 

Do 

2 

931-84 

Tin and allied minerals. 

Do 

1 

1,418-24 

Tin and Wolfram. 

Minbu ..... 

3 

1,828 

Mineral oil. 

Northern Shan States 

2 

640 

Iron. 

Prome 

1 

409*00 

Mineral oil. 

Tavoy 

4 

1,702*90 

Tin and Wolfram. 

Do. 

2 

544-41 

All minerals except oil. 

Do 

1 

817*53 

Tin and allied minerals. 

Do 

1 

657 

Wolfram, tin and allied 




minerals. 

Thayetmyo .... 

2 

040 

Mineral oil. 

Total 

39 

•• 



v 2 



176 


Records of the Geological Survey of India. [ Yol. LVI, 


Table 44 . — Prospecting Licenses and Mining Ijeases granted in the 
Ventral Provinces during 1923. 



1923. 

District. 

No. 

Area in 

Mineral. 


acres. 


Prospecting Licenses. 


Balaghat 




32 

2,823 

Manganese. 

Do. 




2 

82 

Mica. 

Betul . 




15 

5,010 

Coal. 

Do. 




1 

92 

Iron and ferric oxide. 

Bti&ndara 




10 

1,862 

Manganese. 

Bilaspur 




3 

10,408 

Coal. 

Chanda 




0 

5,022 

Do. 

Chhindwara . 




31 

2,444 

Manganese. 

Do. 




15 

2,088 

Coal. 

Hoshangabad 




C 

1,557 

Do. 

Jubbulpore . 




12 

3,394 

Bauxite. 

Do. 




4 

1,507 

Coal. 

Do. 




1 

1,906 

Manganese, copper, gold 
and silver. 

Nagpur 




55 

0,240 

Manganese. 

Do. 




1 

334 

Coal. 

Do. . 




1 

58 

Felspar. 

Saugor . 




l 

1,554 

Iron, iron pyrites, sulphate 
of iron, sulphur and 
copper. 

Yeotmal 


• 

• 

2 

997 

Coal. 


Total 

• 

204 

•• 

« 


Mining Leases. 


Balaghat 


14 

918 

Manganese. 

Bhandara 


2 

39 

Do. 

Chanda 


1 

278 

Coal. 

Chhindwara . 


15 

3,323 

Do. 

Do. 


2 

39 

Manganese. 

JubbuljjWro . 


3 

27 

Bauxite. 


1 

3G 

Coal. 

Nagpur 


1 

12 

Manganese. 

Narsinghpur 


1 

222 

Copper. 


Total 

40 
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Table 45 v — * Pro&pectvng Licenses and Mining Leases granted in Madras 

daring 1923. 



1 

1923. 


Distbiot. 

No. 

Area in 
aores. 


Mineral 


Prospecting Licenses. 


Agency Division 

2 

45,000 

Coal. 

Anantapur .... 

l 

112-05 

Mica. * 

Do 

1 

2-20 

Barytes. 

Steatite. 

Do 

1 

27-90 

Do 

1 

1,709-52 

( *old. 

Bellary 

4 

1,13315 

Manganese. 

Do. .... 

1 

200- 1 

Kaolin and other chemical 
earths. 

Cuddapah .... 

1 

127-58 

Barytes. 

Do 

1 

57-20 

Barytes and asbestos. 

Kumool .... 

a 

25-30 

Barytes. 

Do. .... 

l 

40 

Manganese. 

Malabar .... 

l 

SO 

Cold. 

Nollore .... 

3 

134 71 

Mica. 

Nilgiris .... 

4 

479-88 

Do. 

Salem ..... 

1 

148-08 

Corundum 

Do. . * 

J 

50-79 

Magnesite. 

Do. . * . 

1 

140 

Emory. 

Total 

28 


1 


Mining Leases. 

1 [ 183-92 Baryten. 

] 27-90 Bteatite. 

1 52-78 Clay. 

2 2,158-20 Manganese, 

j 3-21 BarytPR. 

1 09-4 Steatite.. 

1 152-30 Mica. 


Anantapur 

Do. 

Bellary 

Do. 

Kumool 

Do. 

Nellore 


Total 


8 
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Table ^.—Prospecting and Exploring Licenses granted in North - West 
Frontier Province during 1923 . 


District. 

1923. 

No. 

Area in 
acres. 

Mineral 

Pr 

Kohat 

ospectiag ; 

i 

License. 

640 

All other minerals ezoept 
oil, i.e., precious stone 
gold and ores, parti- 
cularly stanlium and 
sulphur. 

i 

Dera Ismail Khan . 

Exploring 

i 

License. 

The area is 
covered by 
circle of 20 
miles 
radius, the 
centre 
being Mog- 
h a 1 kot 
Sheran 1 
country. 

All Minerals inoluding 
mineral oil. 

Table 47 Prospecting Licenses and Mining Leases granted in the 

Punjab during 1923. 

District. 

1923. 

No. 

Area m 
acres. 

Mineral. 

Pri 

Jhelam 

Do. • * • » 

Total 

Dspecting Licenses. 

11 J 2,734 

3 [ 0,918 

Coal. 

Oil. 

14 

Jhelam .... 

Mining L 

i 

ease. 

364 

Coal. 
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Thb Soda-Bearing Rocks of Kishengarh, Rajputana, 
By A. M. Heron, D.Sc., F.G.S., Officiating Superin- 
tendent, Geological Survey of India. (With Plates 

2 tO 12- ). 


INTRODUCTION. 

T HE interesting elaeolite and sodalite bearing rocks of Kishengarh 
were first known from specimens sent to the Geological Survey 
of India by ltao Bahadur Syam Sunder Lall, C.I.E., Diwan of 
Kishengarh State, and a short note on them was contributed by 
the late Mr. E. Vredenburg . 1 Mr. Vredenburg draws attention to 
the colour change of the ekeolite-sodalito-pegmatite as follows : — 

“ Moreover some of the sodalite exhibits an extraordinary phenomenon 
hitherto unrecorded in any mineral. While some of the specimens ar * of a bright, 
blue colour similar to that of the mineral fiommany other localities, others 
appear under ordinary conditions transparent and colourless. But some of these 
colourless fragments when kept in the dark for a foitnight cr three weeks assume 
a pink colour w'hich disappears rapidly on exposure to bright daylight, and 
almost instantaneously in direct sunshine. 

Tho phenomenon is particularly brilliant when the roik is first binken iri the 
field, and the largo blocks of okeolitc (some of which die ovei a yard wide) appeal, 
on fracture, as if suffused with blood. The coloui seems to ie-appca* more com- 
pletely in some specimens than in others, for while the disappeartnee of the 
colour is very rapid, its re-appcarance, which constitutes Iho most lemarkable 
feature of the change, is very slow. The pice me nature and cause of this 
peouliar phenomenon arc at present unknown The following analysis gives 
the percentage composition of a specimen of the blue sodalite : — 

Loss on ignition . 

Si0 8 (Silioa) 

Al a Og (Alumina) . 

Fe a 0 8 (Iron sesquioxide) 

OaO (Lime) 

Na 2 0 (Soda) 

SO® (Sulphur trioxide) . 

Cl (Chlorine) 


Lobs oxygen equivalent of ohlor in e 

Total 

Specifio gravity 


0*82 

38*055 

31*30 

trace. 

0*001 

24*77 

trace. 

M8 


1*018 


100*508 


1 Rec., CM. Surv . Ind. $ XXXI, p. 43 ( 1904). 
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The other variety exhibiting the curious change of colour has been found so inti- 
matoly intergrown with elcoolito that it is not possible to obtain a complete analysis. 
Partial analysis indicates however, almost exactly the same percentage as for 
tho blue varioty. 

The olaiolite-bearing rocks arc surroundod by scapolito-gneisses and all the 
syenites contain scapolito associated with the olaeolite and sodalitc. The eleeolite- 
sodalite-pegmatito contains large crystals of sogirino, sphene and lime-iron-garnet.” 

In the annual report for 1903-4, Sir Thomas Holland drawB 
attention to the same peculiarity 

“ When freshly broken, the patches of sodalitc are carmine in colour 
and tho fresh rock-face givos the appearance of being splashed with blood, but in 
daylight tho colour rapidly, and in direct sunlight almost suddenly, disappears. 
Many of the specimens when kept in tho dark for a few months recover their carmine 
colour, losing it again on exposure either to daylight or to electric light. The 
sodalitc docs not, so far as we can find, differ in chemical composition from the 
ordinary varieties of the mineral, and neither the loss nor the recovery of colour is 
affected by tho humidity of the atmosphere.” 

The discovery of cancrinito, by Babu Baidyanath Saha, is also 
recorded from the north-east extension of the main syenite mass. 
During the field study and collection of specimens of the syenites 
I was accompanied by Dr. Murray Stuart, whose co-operation 1 
gratefully acknowledge. 


General Geology. 

Within an area 10 miles long by 2 miles wide, lying north-east 
from Kishengarli City (20° 31' : 71° 55'), arc one large and nine small 
masses of syenite in the form of sill-like intrusions in the Aravalli 
schists, markedly elongated in the general direction of the strike 
of these rocks, the syenites themselves being strongly banded and 
foliated in the same direction. 

The rocks of the Aravalli System here consist chiefly of micaceous 
thin-bedded quartzites, quarlz-mica-schists and mica-sillimanite- 
schists, all highly metamorphosed and intruded by amphibolite, 8 
granite and pegmatite. A mile east of Kishengarh Railway Station 
the road crosses an anticline of impure vitreous quartzites, inter- 

1 Her., Grot. Surv. Ind XXXII, p. 158 (1005). 

2 Epidiorifce” according to tho recommendations of the Joint Committee on Pefcro* 
graphic Nomenclature. 
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bedded with which is a bed of graphitic mica-schist, about. 4 feet 
thick, from which a mineral paint Las been made and used on rail- 
way rolling stock. A mile or two still further to the south-east 
vein -granites and pegmatites arc so abundant in the Aravallis that 
the result is a banded rock or injection gneiss (“ migmutite ” of 
Sederliohn 1 ) in which ramifying and interfoliating veins penetrate 
the rock to such a degree that over large areas there is not a square 
foot free from them. 

Besides these, numerous lenticular bosses of intrusive granite 
occur, some of large size, but those in the immediate vicinity of the 
syenites are insignificant. These granites arc often foliated and in 
general resemble in their minerals the vein granites. The final 
result, especially where pressure has acted upon and rolled out tin*, 
vein granite, is a banded rock which may be termed a “ gneiss,” 
interspersed with, and often merging imperceptibly into, areas of 
‘‘gneissic granite” or “ granitic gneiss ”. The complex is highly 
puzzling at first sight, but some oi its obscurities are resolved by 
close study. 

The evidence available goes to prove that the soda-syenites and 
their associated pegmatites were intruded previous to tJic deposi- 
tion of the overlying Delhi System, the base ol which lies a mile 
to the west of Kislicngarh City As the syenites aic, so tar as was 
seen, not penetrated by any of the very numerous granites, pegma- 
tites and amphibolites (epidiorites) which are in such tom 1 in the 
surrounding rocks, it is at least possible that their absence may be 
due to the syenites being later in their peiiod of iutiusion than any 
of the others. Above, f.e., to the v\est oi the Delhi-Ara valli uncon- 
formity, no exposures of syenite arc found, and, as the accompanying 
geological map sliow r s, the line of the unconformity appears to cut 
across the strike of the syenite sills and the Ai a valli schists at a low 
angle. 

The basal beds of the Delhi system, to a thickness of more than 
2,000 feet, are exposed in the high ridge which overlooks the plain 
of Aravalli rocks, and consists of felspathic conglomerates dipping 
away from the Aravallis at angles of 80° and higher, brom Ivishen- 
garh City the unconformity has been followed to the south-west 
as far as my survey has proceeded, for nearly 80 miles , (i miles 
to the north-east the ridge is interrupted by alluvium but is met 

1 On Regional Granitisatiou (or Anatoxib),” Convex Gidogiqm I nUr national, J2lh 
ueatjion (I 13 ). 
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with again along its strike-continuation, in the great mass of conglo- 
meratic quartzites at Khakirdi, on the southern shore oftheSambhar 
Lake, and again to the north of the Lake in the conglomerates of 
Marot in Jodhpur. All along, wherever exposed, the unconformity 
is accompanied by arkose and conglomeratic beds, but their thick- 
ness is very variable from point to point, partly owing to original 
inequalities of accumulation, and partly due to repetition in some 
plaoes and cutting-out in others, by multiple thrust-faults and 
slides along the unconformity. 

In connection with the faulting may be noted the puzzling dis- 
covery of five or six large fragments of syenite along the base of a 
ridge parallol to, and at a distance of 4 miles to the west of, the 
range which marks the unconformity. Ruling out human transpor- 
tation, which is quite unlikely, these fragments may have conic 
either from a body of syenite close at hand but concealed below 
alluvium, or may have weathered, as boulders, from an irregular 
conglomerate which appears in the ridge and is derived from the dis- 
integration of Aravalli rocks. In cither case, taking into account 
the fact that the facies of the rocks of this ridge suggests that they 
are at or near the base of the Delhi System, it is possible that the 
lowest beds of the Delhis, with a section ol the Aravallis, are here 
repeated by a strike- fault ; unfortunately alluvium is so extensive 
and so dee]) that other field evidence cannot be obtained. 

In the Kishengarh neighbourhood the Delhis above the basal 
beds are almost entirely concealed, but further to the south-west, 
towards Ajmer and Beawar, good sections are obtained, which show 
them to consist of thick quartzites, mica-schists and impure lime- 
stones folded synclinally into the Aravallis, with a great develop- 
ment of intrusive pegmatite, granite and amphibolite (epidiorite). 
The rock types are more definite in the Delhis than in the Aravallis, 
and in the former the various congeries of quartzites, mica-rocks and 
limostones, as the case may be, are thicker and more uniform within 
each set, whereas the Aravallis have a certain indefiniteness of 
character and such quartzites and calcareous bands as occur in them 
are thin and intercalated with the predominant rock-type— mica- 
schist. 

The scenery reflects the geological structure. In the Delhis 
we have high continuous ridges of quartzites and, to a less extent, 
of limestone, alternating with valleys eroded along the softer rocks, 
while the Aravallis form a monotonous “ gneissio plain,” 
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The earlier pre-Delhi granite and pegmatite intrusive into the 
Aravallis, are distinct and distinguishable from the later post- 
Delhi granite and pegmatite. 


Description of the Syenites. 

The ten masses of syenite are on different horizons, and the 
largest has an irregular margin, owing to the low und variable dip 
of the rocks enclosing it, to which it is roughly parallel but to a 
certain extent transgressive. The four outcrops farthest to the 
north-east are isolated in, and separated from each other by, alluvium 
and the real form of the intrusions to which they belong is accord- 
ingly unknown. • 

In texture the syenite is very variable but may be divided into 
three mutually merging varieties : -a granitoid type in which the 
minerals arc evenly distributed with no orientation in any particular 
direction, a foliated type in which the small patches of the different 
minerals are elongated in parallel planes, and a banded type in which 
layers of rock poor in dark ferro-magnesian minerals, an inch or two 
wide, alternate with basic bands of about the same thickness, con- 
sisting almost entirely of ferro-magnesian*. In the first, the clusters 
of amphibole are compact (glomero-porpbvritic texture of Judd) 1 , but 
in the two other varieties are markedly crushed and broken up, 
as if by motion in a semi-consolidated magma (glomeio-plasniatic 
texture of Loewinson-Lessing ). 2 

Both foliation and banding follow the foliation of the enclosing 
Aravalli rocks, the largest mass is very strongly banded or foliated 
over most of its outcrop, and its foliation dips are at low 
angles, 20 ° — 40 ° to north-west and west-north-west, and are 
notably regular, taken as a whole, though in detail often much 
corrugated. 

In the field the grain of the rock is that of a somewhat, coarse, 
non-porphyritic granite, but as explained below, the grain under 
the microscope, is much finer than is macroscopieally apparent, for 
what appear to be mineral individuals are in leality aggregates of 
like minerals. 


1 Quart. Jourru Gkol. 5W., XLI1, (1880), p. 71. 

* “ Geologisohe Skizze der Besitzung Jushno-Saosersk und Bcrges Dones 
Kamen in nordL Ural,” (1900), p. 208. 
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In haud specimens, or more clearly on weathered surfaces, it 
appears to have three mineral constituents : — (a) grey, with a 
greenish tinge and greasy lustre, which weathers more readily than 
the other two, thus giving rise to recesses and producing the con- 
spicuous pitted surface characteristic of the syenite, (6) in about 
equal amount to (a), an aggregate of pure white granular crystals 
with pearly lustre, projecting in relief on weathering and sometimes 
showing simple twinning to the naked (‘ye, (c) a greenish black 
mineral, in less amount than either (a) or (6), weathering more readily 
than (6) and less readily than (a), seen in hand specimens to he made 
up of interfelted elongated crystals showing a distinct cleavage. 
(a) The greyish constituent is under the microscope seen to be 
clusters of nepheline grains with a certain intermixture of felspars, 
(b}* is essentially an aggregate of orthoclase and microcline (pro- 
bably soda-microcline) with some albite, and (c) is mainly amphibole 
with sphene and apatite. Biotite and garnet arc also present in 
some modifications. 

There is thus visible in the held an almost complete differenti- 
ation of the magma into three portions, consisting essentially of 
felspathoids, felspars and ferro-magnesians. Doubtless had crystalli- 
zation taken place under static conditions these patches would have 
pioduced large crystals, but owing to slight movement in the magma 
during consolidation, crystallization round certain, centres lias been 
interfered with, and a somewhat grauulitie rock results of aggre- 
gates composed more or less of one mineral. Holland has drawn 
attention to the prevalence of this tendency (glomero-plasmatie 
texture of Lmwinson-Lessing) in the charnoekites and the Kivamalai 
syenites. 1 Further movement under pLossure produces the foliated 
varieties 2 wherein these aggregates ot crystallization are draun out 
into lenticles and sheets. 

In the syenite, nepheline occurs in two generations, the older 
ot rounded p hennery sts, of small size, and the younger of small 
allotriomorphic grains scattered through the felspathic ground- 
mass. 

As well as phenocrysts of nepheline, there are in the granitoid 
variety less numerous phenocrysts of microcline which do not 4show 

1 Mem., Ocol, Surv. Ind., XXV11I, pp. 152,241, (1000); Mein., Geol. Surv. Ind 
XXX, p. 195,(1901). 

7 Mem., Geol . Surv. Ind., XXVUI, p. 221, (1900) ; Bonney and McMahon, Crystal- 
line rocks of the Lizard district,’* Quail. Journ. G(ol. Soi., XLV1I, p. 478, (1891). 
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crystal outlines. The finer groundmass consists largely of felspar 
which under the microscope appears as an equidimensional mosaic 
of clear grains. These are clear and unweathered, and are mostly 
untwinned and probably orthoclase, but microcline, albite and 
oligoclase also occur in subordinate amount. The plagioclases were 
identified by the method of Michel-Levy — of extinction angles 
measured from the trace of the albite lamellation. Perthitic inter- 
growths of microcline with orthoclase are frequent. Among the 
felspars cancrinito and calcite are present interstitially in small 
amounts and are certainly primary constituents. The Bocke method 
of gelatinising with hydrofluoric acid and staining with malachite 
green was used in an attempt to identify quartz, which appears 
to be absent. 

The texture of this groundmass is the same as the “ mosaic 
texture ” illustrated by Holmes 1 and Weinschenk and Johann- 
sen . 2 3 

The ferro-magnesian minerals an* abundant and occur in irregular 
clusters consisting of both biotite, with small includtd zircons, and 
the characteristic amphibolc of the rock, with splieno and apatite 
in considerable amount and in some slides coiroded garnels, brown 
(melanite) and pale pink (almandine). The nmphibole is in large 
ragged plates and may be classified ns a hornblende with an abnorm- 
ally high extinction angle, as a maximum, and pleochroio from 
deep blue-green to greyish -yellow. 

The composition of the foliated variety does not differ materially 
from the above, except that the minerals have a distinct banded or 
lenticular arrangement and are, in some slides, but not always, 
seen to be crushed. The ferro magnesian minerals make up 
a larger proportion of this than they do in the granitoid 
variety and are still more abundant, relatively, in the banded 
type. 

In the latter the phenoorysts of nepheline are sometimes irre- 
gular and broken, and surrounded by fine detached particles. The 
felspathic groundmass may have “mortar” texture 2 , or may be 
mylonised and granulitic in part. 


1 Holmes, ** Petrographic Methods and (VlcuIationH, 1 * pi. 4, fig 0. 

2 Weinschenk and Johannson, 4< Fundaments 1 Principles of J ‘etiology,” ph 5 , fig., 
pi. 6, fig. 1. 

3 Weipflchepk and Johannsen op, fit. pi. \\ fig. 4. 



Analyses of Indian Soda-syenites. 



N ormal 
syenite, 
Klwhengarli. 
(B. C Gupta). 

Dark banded 
syenite, 

Kr hemmrh. 

(B. C. Gupt'i.) 

Vizagapatam 

syenite. 

(T. L. Walker). 

Sivamalai 

syenite. 

(T. L. 
Walker). 

Mlaaktte, Urals*. 

(M. Bourdakow). 

SiO, 

55*32 

54-52 

52*00 

55*68 

56*26 

AlgO* 

23-78 

24*32 

20*00 

28*81 

28*50 

FegO, 

4-78 

6-02 

f Te,0, 

\ F<-0 2-21 / 

4*84 

r Fe t O, *85V 

\ FeO 2-61 J 

MgO 

1*07 

•43 

•51 

•06 

*27 

CaO 

1*18 

1*71 

3*80 

1*09 

•54 

Na,0 

8-46 

30-62 

7*00 

9*23 

7-77 

K,0 

4-50 

1-00 

0*94 

5*10 

6-72 

H t 0 

• 


>61 

•34 

•37 

Cl 4 . 

64 

•99 





09*08 


CO, *55 

Graphite *68 

CO, 1*87 

Lobs 0 

■14 

•22 



TiO, 47 

MnO -09 


00-54 

100*50 

99*88 

101*08 

00*91 


Felspathoid-bearing rocks Lave hitherto been recorded from 
four othej localities in India— Sivamalai, eleeolite-syenite described 
by Sir Thomas Holland 1 2 ; Vizagapatam, a miaskite described by T. L. 
Walker 3 ; Mount Girnar, Kathiawar, a monchiquite described by 
J. W. Evans 4 * ; and from Sarnu, Jodhpur, a tinguaite described by 
Sir Thomas Holland 6 . 

All of these are too distant from Kishengarh for any magmatic 
relationship to be likely. The Kishengarh rock appears to corre- 
spond more or less with miaskite, grading towards shonkinite in the 
dark portions. 

The Associated Pegmatites. 

Traversing the various exposures are one or two veins of micro- 
syenite of small size and differing from the normal rock only in texture 
but not in composition, and also a few large veins of coarse pegma- 
tite of great interest from the minerals they carry. The commonest 

1 KarpinBky, Guide, VII Conp;. Geol. Inter., V, p. 22, (1897), 

2 Mem., Oed. tfwrt;. Ind XXX, pp. 169—217, (1901). 

8 Oen. Hep ., Oed. Surv. Ind., 1902 — 3, p. 26 ; Bee., Oed. Surv , Ind,, XXXVI, pp. 

19—22, (1907). 

« Q. J. 0 . S., LVJI,pp. 38—54, (1901). 

b Mem., Oed. Surv , Ind., XXXV, p. 92, (1902), 
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are composed of the amphibole of the syenite but in large crystals 
and aggregates, with quartz, microcline and other felspars. These 
occur in force beyond the margin of the main syenite body, in the 
low scarp of quartzites to the south-east of it, and are in fact 
more numerous outside the syenite than within its limits. Another 
common variety carries largo individuals of grey elseolite some- 
times mor> than a foot in diameter with interstitial finely granulai 
material consisting of sodalito and of an mtergrowth of ela?olite 
and sodalite, occasionally accompanied by canerinite. The sodalite 
is intensely blue or colourlesr and is otherwise distinguishable from 
the elaeolite by its greater transparency, saceharoidal granularity 
and by its brighter lustre as compared with the characteristic greasy 
aspect of the latter. The remarkable fading of the carmine tint 
of the freshly broken rock takes place in thk type of pegmatite 
wdien the sodalite is colourless, but by no means all the oolourfoss 
sodalite exhibits this property. The quartz-fekpar-amphibole and 
elaeolite-sodalite pegmatites occur most commonly and in the largest 
veins ; the others are in small and scarce bodies. Peihaps the most 
striking is the bizarre rock consisting oi pure wdiite felspar veined 
and marbled with deep blue Rodalite, bright vellow canerinite and 
shining black biotite. The felspar is microcline pcrthiticallv inter- 
grown with orthoclase and also the two species in granular 

aggregates. The sodalito and canerinite are also granular, in veins 
containing both, or of sodalite alone, in the former case the 
Rodalite being colourless, in the latter blue Near Mandaoria in 

particular as well as at other points wuthin the syenite masses, 
are veins of a pegmatite in which canerinite is the juincipal 
mineral, in granular masses and largo crystals up lo a foot in 
length, with sodalite and biotit e. The canerinite appeals to have 
crystallised before the sodalite, w T hich is in veins and interspaces 
between the canerinite crystals. 

Another form of pegmatite is characterised by largo idiomoiphw 
pale pink garnets in canerinite and felspar (albite and oligoclaso 
in part) with biotite, apatite, sphene and sometimes ealcite. The 
felspars are somewhat cloudy, show cleavage clearly, and have 
irregular and interlocking margins — “sutured” texture 1 with much 
interstitial fine material. In the course granitoid rock adjoining 
this pegmatite the felspars show granophyric structure. This pegina- 

1 W©insohcnk and Johannaen, op. cit , pi. V, figs. 2 and 3. 
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tite also carries molybdenite as a rare accessory, but I may paren- 
thetically remark, it is not in economic quantity. Brown garnet 
(melanite), very similar to that of the syenite of Girnar, Kathiawar, 
is also found in pegmatite as well as in the normal rock, but in 
the pegmatite it occur** as small veins, unlike the pink garnet, which 
gives well formed crystals. 

Pyroxene has only very doubtfully been recognized in the syenite, 
in small green grains, and if really present, is quite an unimportant 
constituent. There is however, one occurrence south of Mandaoria, 
where large crystals of a'girine-augite are enclosed in an elmolite- 
sodalite-microcline pegmatite and also, with nmphibole, in the 
immediately adjoining syenite. 

In the Bohnru hill, the outcrop farthest to the north-east, which 
is poinposed of the normal unfoliated or granitoid form of syenite, 
the associated pegmatites consist of eleeolite, sodalile and a white 
felspar, which on microscopical examination proves to be microcline, 
perthitically intergrown with oligoclase. 

The Tilornia body is aberrant in that felspathoids are absent, 
quartz is present in small veins, and the principal ferro-magnesian 
appears, but doubtfully, to be a green pyroxene in ragged aggre- 
gates, with sphene and iron ores. The felspars are microcline and 
orthoclase. In the associated pegmatites however, amphibole is 
largely developed, both in large, stout crystals and fibrous bundles. 
This amphibole is the same as that of the syenite in the other intru- 
sions. 


Contact Rocks. 

The rocks enclosing the syenites have been briefly alluded to. 
Limestones are by no means common in the Aravallis, but an interest- 
ing and handsome calcareous contact rock has been found at several 
places near Mandaoria, just outside the eastern margin of the main 
syenite mass, not in a definite bed, but in scattered and isolated 
blocks without visible arrangement. It is a white ot pale grey 
saccharoidal rock, fine-grained, with scattered and ill-defined 
blotches of rose-pink and pinkish-yellow, in which a fibrous struc- 
ture is apparent. The white portion of the rock is seen under the 
microscope to be made up of calcite and cancrinitc in about equal 
amount, the latter in parallel blades and fibres or in irregular plates 
and elongated scales, which are in approximate optical continuity 
aud extinguish together over the field of view, with the calcite 
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scattered through it, and also in lenticles. In another variety a 
mosaic of secondary felspars with sutured margins encloses linearly- 
arranged scales of calcite and cancrinite, thus indicating the general 
fibrous nature of the rock. The pink portions of the rock consist 
of dendritic clusters and radiating wisps of elongated crystals of a 
pink, feebly plcochroic zoisite containing manganese, which with 
crossed nicols gives anomalous yellow and indigo interference colours, 
(see p. 196). 

The scapolite gneisses recorded by Vredenburg have not been 
recognised, and two of his specimens thus designated prove 
on examination to be melanocratic varieties of the syenite ; when he 
visited the locality cancrinite had not been recorded by Babu Baidva- 
nath Saha and it is probable that cancrinite W'as mistaken for scapolite, 
as the two minerals are quite indistinguishable in micro-sections, 
unless basal sections, are available showing the intersections of the 
prismatic cleavages, in cancrinite meeting at 60 c . in scapolite at 90°. 

Notes on the constituent minerals. 

I use the name elseolite for the dominant felspathoid of these 
rocks, according to the customary usage of that term for the 
Elaeollte massive variety of nepheline found in plutonic 

rocks. In this case, so clear and unaltejed is the 
mineral, that as far as the petrological characteiistics of the mineral 
itself are concerned, it might with equal propriety be called nepheline. 

%th in the syenite and the associated pegmatites it weathers 
with a thin soft yellowdsh-grey crust resembling the chalky crust on 
Hint, but this decomposition is superficial, and immediately under- 
neath the mineral is found to be quite fresh. When in small aggre- 
gates, as in the body of the syenite surrounded by felspars and 
ferro-magnesians of superior resistant powders, it weathers in recesses 
giving rise to the, highly characteristic pitted aspect of the rock ; 
but in the large masses in the pegmatites the chalk-like crust is 
readily removed by wind and rain and the peculiar greasy lustre 
and grey colour of the mineral are made apparent. 

In the typical syenite the elseolite appears to be of two genera- 
tions. The older consists of rather rounded individuals, sometimes 
showing an approximation to hexagonal outlines, perfectly clear, 
colourless and remarkably fresh, but with minute colourless or pale 
green platy inclusions, arranged linearly in parallel with the direc- 
tion of extinction in longitudinal sections, and in transverse sections 

G 
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in lines intersecting, at 60°, i.e parallel with the prism faces of the 
crystals. In some cases the inclusions themselves have straight 
extinctions ; they appear to be minute laths of acid plagioclase 
and biotite, and the green ones may be amphibole or pyroxene, 
but they are not determinable with certainty. Only exceptionally 
does the elaeolite show prismatic cleavage, in basal sections inter- 
secting at 60° The later generation is in smaller grains without 
inclusions, and is also clear and colourless. Usually it forms a fine- 
grained mosaic with the felspars, from which it is sometimes difficult 
to distinguish. 

The mineral is usually distinguishable by its low double refrac- 
tion and by the uniaxial figure given by suitable basal sections, but 
gelatinization with hydrochloric acid and staining with malachite 
green or fuchsine, performed either on microscope sections or on 
polished blocks, displays the proportion which the eheolite bears 
to the other components and also shows its tendency to segregate 
in patches, leaving the intervening areas o cupied mainly by felspars, 
but with small amounts of it with them. 

In the basic bands and lcntielcs, where ferro-magnesian minerals 
predominate, eheolite is not found. In the pegmatites eheolite 
occurs in intimate association with sodalite, the typical arrangement 
being of large individuals of eheolite often several inches in 
diameter, but without crystal outlines, separated bv interstitial 
matter consisting of granular elaoolite and sodalite in a form of in- 
tergrowth. Oancrinite and biotite are frequently found with this type. 

An analysis of a portion of one of those large individuals gives 


SiO, 

Kishengarh 1 . 

(B. (\ Gupta). 

Per cent. 

39*04 


Sivamalai 2 . 

(T. R. Holland). 
Per cent. 

43-35 

Al,O a 

3536 


34-32 

Fc‘,0, 

trace 

. 

1-02 

MgO 

0*40 


. 

(o(> 

Nil. 

. 

0-82 

Na 2 (> 

17-998 


14-62 

K a <) 

li 2 <) 

4-33 


5-52 

Cl 

3*91 Lobb on ignition. 

0-75 

Letw 0. 

101-038 

0*880 

Total 100158 


100-40 


Performed in the Laboratory of the Geological Survey of India. 
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I have attached for comparison Hie analysis of the Sivamalai 
elscolite given by Holland 2 . The percentage of chlorine. 3-91 , shows 
that the Kishengarh mineral is considerably contaminated with 
sodalitc. 

Microclinc, orthoclase, albite and oligoclase arc present. Micro- 
cline, like the elroolite, occurs in two generations in tho syenite, 
neither being in idiomnrpkic crystals. The earlier 
Felspars. au j larger individuals are about the same size 

as those of the earlier elteolite, and the smaller and later are in small 
grains, forming with the other felspars the bulk ot the rock. 
Twinning according to the pcricline mode is often on so line a scale 
as to suggest that the felspar may be soda-microclinc (anoithoclase). 
The practical impossibility ot isolating a product un mixed with 
other felspars has prevented an analysis being made. In «dic 
larger individuals especially it is microperthiticalh intcrgiown with 
clear orthoclase. Microcline does not occur iu the ebeoliti -sodahle 
type of pegmatite, but is common in the amphibole and quartz- 
bearing type and also occurs in the striking lock composed of blue 
sodalite, yellow cancrinitc, and white micioelme. In the Boliarn 
mass there are prominent veins of ehcohto-imcroclme pegma i e 
in which the microcline is micrographically intevgrovu with *iuartz 
and microperthitically with oligoclase. 

Orthoclase is in subordinate amount to microcline, uMiaby 
in clear and quite nnweathered grains, untwmned. 
cleavages intersecting at approximate v ngm aiuts. > 

(chiefly albite and oligoclase) is an occasional constitiunt 
syenite, and is confined to the fine-grained gioundmass 

In the syenite amphibole occurs both as large nys . s U 

ragged and not showing good cr>stal outlims, 
Amphibole. but w i t h well developed prismatic cleavages, 

and as irregular aggregates of small indiyidiials, 

abundant sphene and u]>atite. In tit p'uma r -nates. 

and masses, often very coarsely crystalline. am ‘ ‘ 

Its pleochroism colours are: 
and Z=bluc-green ; it is positive and daik-s low lh # 
angle, ZAc, is 36° as a maximum of all observe ‘ ^ an( , k>s „f 

maximum being 24° to 27°. IIastlll | H1 0 * ‘ au(l bllHa )tic born- 

24° to 30°, katoporitc (catapliorite) 31 to , Th( . 

blende has sometimes an extinction angle . 1- 
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pleochroism colours agree with those of hastingsite 1 , X ^yellow- 
green, Y- deep blue-green, Z--rleep blue-green; and with the basaltic 
hornblende from Beverley®, X- greenish-yellow, Y — olive -green, Z-- 
blue -green. 

A detailed analysis of this amphibole (registered number 30-287) 
by W. A. K. Christie gives the following composition 


Per rent. 


SiO, . . . 52*21 

Al^Oj . . . 2-72 

Fe_O a . . . 2-71 

Fe() . . . 171!) 

MgO ... 11-24 

CaO . . . 10*80 

Na 2 () , . . 1-04 

K,0 . . . 0-37 

H„0 (below 107°C) 017 

H,(> (above 107V) 0*01 

Ti(>; . . . trace 

MnO . . . ()-.“»!) 

F 0-35 

l(K)-0!) 

Letei O . . 0 i“> 


Total WH)l 


Dr. Christie, has also determined its specific gravity ( ‘^r ), as 31 2b 
and its refractive indices, for sodium light, to be a 1*031, j8 1’04‘J, 
y =- 1 * 059 (all ^ ’003), and it is optically negative. 

Comparing this with the undernoted analyses it will Ire seen 
that the Kishengarh mineral is too high in silica, lime and magnesia, 
and too low in alumina, soda and iron for hastingsite, and approaches 
much more closely analyses of hornblende. The alumina content, 
notably low for amphibole, is rather characteristic of the amphiboles 
of soda-syenites. It has not the characteiistic reddish colour of 
katoforite, and its analysis shows deficiency of iron and soda, and 
excess in lime and magnesia, in comparison with that mineral. It 
may be identified as green hornblende with an unusually high 
extinction angle. 


1 Mem., Ueol. flurv. India, XXX, pt. 3, p. 187. 
* lddingn, “ Hock Minerals” p. 351. (191*0). 
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A. KiBhongarh amphibole. (W. A. K. (Iiristio.) 

B. HastingKite, ncpheline-syenite, Dunganon, Onl. (B.J. Harring- 

ton.) 1 

C. Hornblende, granitic syenite, Donegal, (ft. Huugliton.) 3 

D. Hornblende, syenite, Biella. (A. Cossn,) 3 
£. Hornblende, dacite, Hrenatilla. 4 

b\ Hornblende, diorite, Favmont, Vosges.(A. Delesse.) 5 
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A bright green, faintly pleoeluoie pyroxene occurs as M.mowhrt 
rounded ' grains in the syenite, hut is not common. It m 
biaxial, and the extinction angle, X Ac, is 
Pyroxene. about 1() , X-pale green or bright green, Y and 

» F. J). Adams ami A. 1). ltail<.», '.W, ■'>'«"'• <’" »>"<"• " '• •’> Jk '" L * 47 ’ 

(1910). 

* Quart. Joarn. (trol. So<\, Is, 410, ( I SI »2). 

3 F. Zamhnnini, Zcits. f. A !”/. •/*/., 40, 2141 , ( 190.*). 

4 c f. fddinjjs, “ UufU Mincn Is’ 93H, (1900). 

6 Ann. dtn. A Jitte*, Sit. 4, 14 , 9.79, (IS 19) 
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Garnet. 


Z~ yellow-green or yellow-brown. In one variety of pegmatite 
found south of Mandaoria large crystals of the same mineral arc 
included in a matrix of eltnolite, sodulite and niicrocline, in this 
case the extinction angle being 30°, and X= deep green, Y and Z=- 
yellow-brown and yellow-green. It may bo classified as ©girine- 
augite. 

Several varieties of garnet occur. A yellowish-brown kind was 
seen in one microscope slide of the granitoid syenite, and melanite 
occurs in the dark basic bandR in the banded 
syenite. The latter also is found in calcareous 
quartzite and felspar-biotito rock with caleite, the nature of 
which is doubtful, but which may be xenoliths or hybrid rocks. 
Brown garnet, resembling that associated with the monchi - 
quite of Mount Girnar in Kathiawar occurs as veins in quartz. 1 
Pale pink garnets are found in felspathic veins in the syenite, 
which arc probably pegmatitie, associated with biotite, sphene, 
apatite and molybdenite (rare). 

Sodalite is present in two varieties, one of a beautiful blue colour, 
and the other colourless and transparent ; some of the latter is of 
an evanescent pink tint when the rock is freshly 
broken. Both varieties occur intcrstitially 
in the eheolite-sodalite pegmatite, usually separating the large 
individuals of eleeolite, and the colourless variety is often intimately 
mixed with fine granular eleeolite. 

Two analyses of the blue variety are appended, the first that 
quoted by E. Yredenburg, and the second made in the Geological 
Survey laboratory by B. C. Gupta on material collected by me. 


Sodalite. 


Per cent. 


Si()„ . . . . 88-0T>r> 

Al/>3 .... 31-30 

Pe„0 3 .... tiac’i*. 

r*() .... oooi 

Na,(> .... 24-77 

Loss on ignition . . 0*82 

Cl .... 718 

•SO 3 . . . . trace. 


102-120 

Lcrm oxygen equivalent of 

chlorine . . . 1-618 


Total . 100-508 


SUL .... 

Per cent. 
3G-92 

Al/) a .... 

34*46 

Vv 2 0, .... 

trace. 

Mg() .... 
Cat) .... 

0*17 

Nil. 

Na 2 G 

17*20 

k 2 o .... 

5*37 

H,C .... 

3*07 

Cl .... 

4*80 

Loss oxygen equivalent of 
chlorine 

101*99 

1*08 

Total 

100*91 


1 Quart. Joiwt. Oeol. 8oc. t LVII, (1001), pp. 38 — 64. 
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Cancriuite in small interstitial grains occurs in the syenite in the 
two most westerly outcrops, to the west oJ the (iuest House. 

Cancrlnlte. * fc . ™ to noU ‘ tllat HfajMilito and can- 

on m to arc mdistingmshal lc in small grains in 
thin sections unless their prismatic cl< mages (hexagonal, inter- 
secting at 60° in the case of cancriuite and tot i agonal inteisectiim 
at 90° in scapolite) aie observed, as tlnii othei optical properties 
are identical. In view however of the abundance of cancriuite in 
the pegmatites, there is little doubt that it is this mineia! which is 
present in the syenite proper and not s'*a|olifo. 

In the pegmatites it occurs in huge individuals, sometimes u 
foot across, without crystal outlines but with pci feet prismatic 
cleavage. It is white or greenish while, translucent, with pearly 
lustre on the cleavage faces, and weathers with a chalk-like cmist 
as ehnolite does. Sometimes it is granuhu and yellow, and a very 
striking rock is that in which this variety is associated with blue 
socialite and felspars. Black biotite commonly accompanies it. 

Caloitc has been detected in interstitial grains among the lelspais 
of the syenite, occurring in the same wav as cancriuite. (Write 
occurs as an original constituent in both the 
Sivamalai and Vizagapatam syenites 1 , and must 
here also be regarded as primary. 

The pink mineral occurring as tihrous patches in the eanciinite- 
calcite contact rock near Mandaoria has presented eonsideiablo 
difficulty in determination, .is it belongs 
Thulltc (manganese to a group, flic zoisites and cpidotcs, which 
zoisite). are ou f]]<> boundary line between the 

orthorhombic and monoclinic systems, and the species of which arc 
optically very variable and freuuently anomalous, and gi.idc rather 
indefinitely into each other. Macroacopicallv it is rose pink or 

pale yellowish-pink and in thin sections colourless m pale pink, in 
the latter case being pleochroic from pink to colomlcss. The 

specific gravity of a piece, probably slightly admixed with calcite 
was determined as 3*27 by weighing, and of an isolated fragment 
by heavy liquids as 3*30. The specific grav ity of zoisite is 3 2o 
3*37. The refractive index /3 was determined by my colleague. 
Hr. W. A. K. Christie, as 1*711 i ’(>02 and 1 ‘TOO J; *002. on 
two different specimens, 1*702 ^ '002 being obtained from thulite 

1 J HcCtyOeof* Furv. Jnd. t XXXV], ]>. -0, ( J 
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from Lervikcn, Norway, that given for norma) zoisite being l*G99-~ 
1*720 by Luquer, 1G9G — 1*7058 by Iddings and 1*697 — J *702 by 
Weinschenk and Glark. It is probably biaxial with large optic 
axial angle ; the plane of the optic axes is perpendicular to the 
cleavage and the longitudinal section of the crystals shows the 
emergence of an optic axis. Tn the rock the mineral occurs as 
granular aggregates and felted bundles of prismatic crystals, the 
elongation of which is in the direction of the c axis. The pina- 
coidal cleavage, parallel to (010), is perfect, and the extinction 
is parallel to this cleavage ; there arc also two indistinct partings 
mutually at right angles and 15° to the cleavage direction. The 
double refraction is very low and the interference colours are 
anomalous, indigo and yellow. Twinning is frequent, the twinning 
plane making an angle of about 06° with the traces of t he cleavage* 
in transverse sections of the crystals, in which sections the angle 
between the cleavage traces and the extinction direction is 15 — 
18°. 

An analysis of the mineral, by 1*. (\ Gupta, is given below, 
with analyses of withamitc (manganese epidote) and thulite, and 
the theoretical composition of zoisite lor comparison. 


— 

Kihhcngnrli 

minoial 

Withnmitc. 1 

Thulite. 2 

Theoretical 

zoisite. 

SiO, .... 

31-92 

43*23 

42 SI 

39*7 per cent. 

Al.Oj .... 

33-17 

23*09 

31*14 

33-7 

i'V.Oj .... 

5-99 

0 *0H 

2*29 


nwo ..... 


113 



MgO .... 

0-49 

o-ss 



TaO .... 

21*13 

20*00 

18-73 

340 

Na„0 

0*14 

0*94 

1*89 


K a () .... 


0*90 



H,0 .... 


2*40 

0*04 

3*0 

Mn() .... 

0*80 

0*14 

Mil ,O d 103 


Li^O .... 


0*25 



Iliad. .... 


0*35 



Total 

1000 

99*70 

10070 

100*0 per cent. 


It will be seen that the analysis agiees fairly well with that of 
thulite and w*ith the theoretical composition of zoisite, except that 
the percentage of silica is somewhat low\ 


1 Hcdclle, Min. Math, 5, 15, (1882). 

* 2 Caielia, PoygendorfJ’* Annakn, 49, p. 539, (1840). 
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EXPLANATION OF PLATES. 

Plate 2. — Fin. 1. — Granitoid syenite, mam mtmsion. 

Fm. 2. -Foliated syenite, near Mandaonu. 

„ ,V- Fin. 1. — J'anded penile. 

.Fin. 2. ,, „ , show mo contort ion 

„ 4-- Fin. I . Photomicrograph ot gi.nntoid m< mo , is. 

Fin. 2.- Photomicrograph ot granitoid SN mte ; polarized |i.d,| • 
) 18. 1 ' 
„ 5. — Fin. 1- Photominograph of granitoid h>< mte ; 18. 

Fin. 2.- Photomicrograph of banded Mjcniic ; is. 

,, 0.- Fid. 1. — Photonucroujaph of lianded, hiotilu syenile ; , is. 

Fin. 2.- -Photomicrograph ot fino-giamed, foliated s^mte ; is. 

„ 7. — Fin. 1. — Photomicrograph of anguine pegmatite ; IS. 

Fin. 2. — Photomicrograph of amphiholc-guiiict-pcgnmtite ; is. 

,, 8. — Fig. 1.— Photomicrograph <»t socialite in i hcohte-sodnlitc rock; 

' 18. 

Fig. 2. —Photomicrograph of \<no|ith with hmtitc, pyroxene and 
Hphene ; 18. 

0. — Fin. ].— Photomicrograph of i halite -( am imile-t ah ite ro< K ; , is. 

Fm. 2. Photomicrograph of (hulilc tmmohtc -felspni lock; 18. 

,, 10. -Fin. 1.- Photomicrograph <>| thuhle t icmohte rock ; X 18. 

Fin. 2. - Photomicrograph of thnlitc -c ah i(e m< k ; s IS 

II. -Fm 1. -Photomierogniph ol impnie ci\stallme limestone; IS 
, 12. —Geological map of pari ol kishcmMi li , s<a!c l' 1 mile. 



CALCUTTA 


SDPEJII 


A 


ENDF.NT GOVERNMENT PRINTING, INDIA 
8, HASTINGS STREET 



GEOLOGICAL S UK VI > OF ZNDJA 











. 1 granitoid vai iety of syenite with more ferrom agnesian minerals 

' THAN IS USUAL 

A ampl.ibole E elaolite H pyroxene S-sphene > apatite So aodalite 






l J ) U J / \J)f f 

R< cords, Vol L \ I pj (, 



FIG 1 BANDED BIOTITE VARIETY OF SYENITE 
A — 'unphibole a — apatite b biotite Remainder of slide claolite Hid microclm 









07 O/ (Hi/t U S ( A I / ) ()/ / \ j 


Kt t o i ds Vnl I VI I»1 *■) 












GEOLOG J( A l S HU'IYO/ l\l)iA 


I'< "Tits \ I | I VI I'l II 



/ Htton l hot os 


S / ( lictt ti 


IMPURE CRYSTALLINE DOIOMITE X 18 

A— amphibole a apatite b bmtite Q qnaitz Duk p mules in m>Mr 

portion of slide are rutile, in lower portion pyi oxnn intmtilnl m itmil ir ( ibiti 


Part $ (out of ^ print ).— Rocks of the Lower Godavari, ‘ Atgarh Sandstones * near 
Cuttack. Fossil floras in India. New or rare mammals from the Siwaliks. Aravah 
serums in North-Eastern Rajputana. Borings for coal in India. Geology of India. 

Pint 3 (out of print).— Tertiary zone and underlying rocks in North-West Punjab 
Fossil floras in India. Erratics in Potwar. Coal explorations in Darjiling district. 
Limestones in neighbourhood of Baraaar. Forms of blowing machine used by 
smiths of Upper Assam. Analyses of Raniganj coals. 

Patt Jf. (out of print ). — Geology of Mabanadi basin and its vicinity. Diamonds, gold, 
and lead ores of Sambalpur district. * Eryon Comp. Barrovensis,’ McCoy, from 
Sripcrmatur group near Madras. Fossil floras in India. The Blaini group and 
‘ ^Central Gneiss* in Simla Himalayas. Tertiarics of North-West Punjab. Genera 
Chooromeryx and Rliagatherium. 

Vol. XI, 1878. 

Part 1 — Annual report for 1877. Geology of Upper Godavari basin, between river 
Wardha and Godavari, near Sironcha. Geology of Kashmir, Kishtwar, and Pangi 
Siwalik mammals. Palaeontological relations of Gondwana Rystem. * Erratics in 
Punjab/ 

Part 8 (out of print). — Geology of Sind (second notice). Origin of Kumann lakes. Trip 
over Milam Pass, Knmaun. Mud volcanoes of Ramri and Cheduba. Mineral 
resources of Ramri, Cheduba and adjacent islands. 

Pott 3.- Gold industry in Wvnaad. Upper Gondwana series in Triclnnopoly and 
Nellore-Kistna districts. Senarmontite from Sarawak. 

Patt ^.--Geographical distribution of fossil organisms in India. Submerged forest on 
Bombay Island. 

Vol. XII, 1879. 

Part 1. - Annual report for 1878. Geology of Kashmir (third notice). Siwalik mammalia 
Siwalik birds. Tour through Hnngrang and Spiti, Mud eruption in Ramri Island 
(Arakan). Braunite, with Rhodonite, from Nagpur, Central Provinces. Palaeonto- 
logical notes from Satpura coal-basin. Coal importations into India. 

Port 2.- -Mohpani coal-field. Pyrolusite with Psilomelane at Gosalpur, Jabalpur district. 
Geological reconnaissance from Tmlus at Kushalgnrh to Kurram at Thai on Afghan 
frontier. Geology of Upper Punjab. 

Part 3. Geological features of noitheiu Madura. Padukota State, and southern pait» 
of Tanjore and Trichinopoly districts included within limits of sheet. 80 of Indian 
Atlas. Cretaceous fossils from Trichinopoly district, collected in 1877 78. Splieno 
phyllum and other Equi set area* with refcience to Indian form Tri/.vgia Speciesa 
Royle (Sphenophyllum Tri/.ygia. Vng.). Mysoriu and Alncainite from Nellore dis 
trict. Corundum from Khasi Hills. Joga neighbourhood and old mines on Net' 
budda. 

Part }f.- ' Attock Slates’ and their probable geological position. Maiginal bone of un- 
described tortoise, from Upper Siwaliks, near Nila, in Potwar, Punjab. Geology ot 
North Aroot district. Road section from Murroe to Abbottabad. 

Vol. XITI, 1880. 

Part /. — Annual report for 1879. Geology of Upper Godavari basin in neighbourhood of 
Sironcha Geology of Lndak and neighbouring districts Teeth of fossil fishes tiom 
Ramri Island and Punjab Fossil genera Noggevathia, Stl>g. . Noggerathiopsis, 
Fstm., and Rhiptoza mites, Rclnnalh., in pnluo/ojc and secondary rocks of Europe, 
Asia and Australia Fossil plants fiom Kattywar, Sliekh Radio, and Siigujah 
Volcanic foci of eruption in Konkan. 

Part 2. — Geological noicR. Paleontological notes on lower trias of Himalayas. Artesian 
wells at Pondicherry, and possibility of finding sources of water supply at Madras. 

Patt .7.— Knmaun lakes. Celt of palaeolithic tjpe in Punjab. Palaeontological notes 
from Karhaibari and South Rtwa coal fields. Correlation of Gondwana flora with 
other floras. Aitesian wells at Pondicherry. Salt, in Rajputana. Gas and mud 
eruptions on Arakan coast on 12th March 1879 and in June 1843. 

Part f/ (out of p/int) — Pleistocene deposits of Northern Punjab, and evidence they afford 
of extreme climate during portion of that peiiod. Useful mineials of Arvali region 
Correlation of Gondwana flora wi<h that of Australian coal-beaiing system. Reb oi 
alkali soils and saline well waters Reb soils of Upper India. Naim Tal landslip 
18th September 1880. 

Vol. XIV, 1881 

Part 1 . — Annual report for 1880. Geology of part of Dardistan, Baltislan, and neigh- 
bouring districts Siwalik carnivora. Siwalik group of Snb-Himalayan region. 
South Kewah Gondwana basin. Ferruginous beds associated with basaltic rocks of 
north-eastern Ulster, in relation to Indian laterite. Rajmahal plants. Travelled 
blocks of the Punjab. Appendix to * Palaeontological notes on lower trias of Hima 
lavas. ’ Mammalian fossils from Pcrim Island. 

Port. J.- -Naliurt-Siwalik unconformity in Not th- Western Himalaya. Gondwana veitc 
brates. Ossiferous beds of Hun dee in Tibet. Mining records and mining record 
office of Great Britain j and Coql and Metalliferous Mines Act of 1872 (England) 
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Gyrolite and Okenite from Bombay. By w. A. K. 
Christie, B.Sc., Ph.D., M.Inst.M.M., Chemist, Geo- 
logical Survey of India. (With Plate 1 3.) 

T HE minerals discussed in tins paper, .although not represented 
until recently in the collections of the (Geological Surety, have 
both been recorded before from India. 1 Doubts have lecently 
been thrown on the authenticity ol many of the specimens oi okenite 
in European collections 2 and the distinctive nature oi the much 
rarer mineral gyrolite and its near relatives as mineral species has 
often been called in question. 3 It may therelore be woitli while to 
describe the new acquisitions of these noil-aluminous zeolites. 


(Jyroute. 

in an unnamed collection of minerals fiom the Deccan Jiap oi 
Bombay Island, acquired in 1022 by pui chase Jiom Mr. J. Ribeno 
there is a small specimen of gyrolite from Nowroji Ilill 4 (1^ 

72° 53'). It occurs as a mammillary aggregate, the loughly hemi 
spherical parts of which vary in diainetei bom 0-5 to 1 cm. Ihc 
surface has a delicately chiselled appearance mmniscent oi the 
manner in which hair is represented in sculpture. Ihe nodules on 

] Gyiolite from Poona : M. F. Ht'ddh, Minna! 21 a (}-, \ 111, a i** 1 V * 

Mineral. Mitih,, XXV, 515, llttU(i) and Sitz. K. Mad Jl N X A ’ , „* / 

1235, ( 1907 ). ConiufTivcb a partial analysis. OKenilc ium\ Pnomt . S J,auJ,ljI 
Oeol. Sac. Dublin, II, 114, (18C»S), with an anahw^ f , i \ 

2 0. II BogKild f /)fiwtfAc Vidtn*l.N(hlab.Math.JysAnddilf*ii,*',\'* li ’ 

3 Cf . F. Cornu, loc cit. 

4 Cf, map, Rec , Geol Surv . Ind., L1V, Plate 4, x 1922) 


B 



200 


Records of the Geological Survey of India . [Vol. LVI. 


fracture show a series of irregularly overlapping plates, producing 
a radiate structure. The mineral has a perfect platy cleavage, 
thin laminae being flexible but not elastic. The hardness is about 
3. The specific gravity is 2*388-2-390 (acetylene tetrabroniide and 
xylol, ||oC.). The lustre on the yellowish white, mammillary 
surface is dull, on the cleavage faces pearly and shining. The 
cleavage flakes are transparent to translucent. 

The mineral is uniaxial ; cleavage plates sometimes, however, 
show the emergence of two axes with a very small axial angle. It 
is optically negative. For sodium light co = 1-549 J^-001, e — 
1'5‘lfi ziz '002 (embedding method with mixtures of cinnamon and 
clove oils, controlled with an Abbe refractometer). 

Its composition is as follows : — 


iSl<> 2 

52-00 

Al 2 () 3 

0 19 


0-29 

OuO 

33-07 

SrO 

0-05 

Na a O 

0-51 

K a () . 

0-01 

H a () below 101 ''C 

2-99 

H a O above 107 0 (< 

10-3G 


99-8G 


It contains no fluorine. The composition is in reasonable agree- 
ment with the original formula of T. Anderson, 1 2 CaO, 3 Si0 2 , 
3 H 2 0, with Si0 2 52-12 per cent., CaO 32*31 per cent, and H 2 0 
15-57 per cent. ; it is somewhat nearer to that of F. W. Clarke, 2 3 
Ca 4 (Si 2 0 7 ) 3 H 10 , with Si0 2 53-51 per cent., CaO 33-17 per cent. 
andH 2 0 13-32 per cent. 

O. B. Boggild 8 has determined gyrolite as tri-rhombohedral, 
although it appears that the material on which alone measurements 
were possible is held by F. Cornu and A. Ilimmelbauer 4 * to be a 
distinct mineral, reyerite. My attempts to ascertain the symmetry from 
percussion and etched figures on cleavage plates were unsuccessful. 

1 Phil. Mag ., 4th Ser., I, 113, (1851). 

2 Bull. U. 8. Geol. Surv , DLXXXV1I1, 108, (1914) 

3 Author’s abstract in Zeits. /. Kryst ., XLVIJ1, 534, (1911), from Mcddddur om 
Grordand , 34, 91 ct. seq., (1908). 

4 Mineral Mitlh,, XXV, 519, (1900) and A. Himmelbauer in 0. Doelt^v Handbucb 

der Mineralchcmie, 11, 471, (Dresden, 1914). 
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The double refraction is considerably higher than the only 
value previously recorded, 1 -0055 (co= 1-5645, e= 1-5590), but there 
again the determination was apparently on reyerite of Cornu and 
Himmelbauer, who give for that mineral co = 1-564 and an analysis 
resembling that of Boggild’s material. Himmelbauer gives values of 
o> for gyrolite varying from 1-540 to 1-548. 

The gyrolite occurs with calcite, apophyllite ami okenite. The 
calcite gives one the impression of having been the first to crystallize, 
gyrolite nodules being attached to plane crystal faces. Thin sections 
from other parts of the specimen, however, show this apparently 
abnormal sequence 2 to be illusory ; there calcite is seen to be 
enveloping and replacing gyrolite. Projecting from the gyrolite 
nodules and later than them are many crystals of apophyllite (e 
1-536 ±*001, positive), showing (100), (001) and (ill), some of them 
double-ended, attached by a prism face. Likewise later than the 
gyrolite and perched on the top of it are three little tufts of fibrous 
okenite, between 2 and 3 mm. in diameter and veiy similar to 
that described below. The fine projecting spicules have straight 
extinction, positive elongation and v\ about 1*511. In one instance 
okenite spicules are seen penetrating and included in a crystal of 
apophyllite. The order of crystallization was probably gyrolite, 
okenite and apophyllite, calcite. 


Okenite. 

The beautiful specimens of this mineral hen; described were 
collected by Dr. (J. IS. Fox in 1921 in a quarry in the Deccan 1 rap 
at the north-eastern foot ol Oolangi II ill 3 (19 O'; 72 54) on 
Bombay Island. The okenite occurs with other zeolites in large 
geodes in somewhat soft, green basalt, probably intrusive af a 
horizon of intertrappean, carbonaceous shales. 

It occurs as an aggregate of fibrous, radiate nodules up to o cm. 
in diameter, whose mammillary surfaces have a delicate, lurry covering 
of prismatic crystals of the same minera 1 , the lurry spicules being 
up to 1-5 mm. in length and varying in thickness lrom 0 001 
mm. to 0‘02 mm. The delicate fibres forming the bulk of the 
nodules show a general radiate arrangement, although the li res 


i Fennlr.b^. N. Y. 4c ad M.. XX, 175, (1»1U) ami '1 - J- VY »>ker and A. L. 

Parsons, Univ. Toronto Studies , (jjBoLJSer., No. J il, 2\K 

B 2 


c/ /c/e c/t x i// vavv wvwu- cwji viv/w*. - ' 

8 6’/. map, Rec . Qeoh Surv. I nd. % LIV, PI. 4, n9i'2). 
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are usually finely interlaced This interlocking probably accounts 
for the toughness of the nodules ; the inner surfaces of broken 
nodules, however, can be disintegrated easily with the finger nail. 
The fibrous material is pu^e white and opaque, with a pearly lustre. 
The tiny prismatic crystals are lath-shaped and often longitudinally 
striated ; they are colourless and transparent. When gently rubbed 
between two glass surfaces they show a perfect longitudinal cleavage 
and signs of a transverse one approximately at right angleB to this. 

The specific gravity of the fibrous material is 2-302 (' 40 ), (specific 

gravity bottle and vacuum). The refractive index of the lath- 
shaped crystals is 1-540 in one direction of extinction and 1*542 with 
the lower nicol rotated through 90° — determined in mixtures of clove 
and cinnamon oils at 30°C. in sodium light and controlled with 

an Abbe refractometer. They have apparently straight extinction, 
but individual spicules are so thin that an obliquity of several 

degrees would not be observable. The elongation is positive. 

The fibrous material has the following composition . 1 

Molecular 

ratios. Calculated. 


SiO a 


. 

53-88 


... 


. 

0-08 


f> 2 °3 • 



0-01 


CaO 



27 01 

•492'| 

SrO 



0-27 

•003 > 
•001 f 

K 2 0 . 



0-00 

Na t O . 



012 

•002J 

H a O, below 10G W C. 



0-36 


HoO, above 100° C., 



1100 

10005 

5 


•040 


•470 

•940 


It contains no fluorine. The Si0 2 is about 3 per cent, low, 
RO is about lj- per cent, high and H 2 0 about 1 per cent, high 
compared with the theoretical composition of okenite of the accepted 
formula CaO, 2 Si0 2 , 2 H 2 0, with 56-70 per cent, of Si0 2 , 26-36 per 
cent, of CaO and 16*94 per cent, of H 2 0. 

The other minerals present are apophyllite and laumontite (see PI. 13, 
fig. 2 ). The apophyllite is in well developed crystals up to 1-5 cm. square, 
showing ( 100 ), usually striated, ( 111 ) and ( 001 ). The laumontite 
is rather weathered and extremely friable. It has a good prismatic 

1 1 am indebted to Professor A. Lacroix for permission to make this analysis in his 
laboratory in the MuB^um national d’Histoire naturelle, Paris. 
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cleavage and the characteristic (201) cleavage, vjp for sodium 
light is about 1-515 1 ; the optical character is negative. The para- 
genesis is not easy to determine. In thin sections 2 the okenite 
fibres are seen penetrating the apophyllite and certainly seem to be 
replacing it. Again, idiomorphic apophyllites, jutting out of okenite 
nodules are seen, when the surrounding okenite is removed, to have 
lost their idiomorphic character wherever the two minerals are in 
contact, and often the contact persists to the centre of the okenite 
spherules. There is, however, just as definite evidence against 
growth by replacement; in a cavity protected from abrasion is a 
small apophyllite crystal with uncorroded prism, pyramid and 
basal plane faces, from which project scores of undoubted okenite 
spicules, firmly attached, showing at any rate that the growth of 
okenite was not incompatible with the persistence of unaltered 
apophyllite (see PI. 13, fig. 3) ; while on another specimen from 
Nowroji Hill collected by Mr. J. Ribiero, a tiny, perfect crystal of 
apophyllite is seen poised on two needles of okenite. Probably 
conditions did not present an irreversible sequence. With minerals 
so similar in composition a slight change in temperature, in pressure, 
in concentration of any of the components of the system, might 
alter the necessary conditions for deposition of one mineral to those 
for re-solution of that and crystallization of the other, while a 
subsequent change allowed formation of the second without mutila- 
tion of the first or even, at a transition point, of simultaneous cry- 
stallization of both. Possibly the presence or absence of fluorsue 
was one of the controlling factors. A careful search for fluorine 
on 2 g. of okenite by the amended method of Berzelius, 3 showed its 
absence. 0-02 per cent, was found by the method of F. Pisani, 4 but this 
not qualitatively confirmed. In apophyllite from the same specimen 
0-94 per cent, of fluorine was found by the Berzelius metnod. 

Laumontite appears to be the earliest of the three zeolites being 
found between trap and okenite and sometimes as a nucleus of the 
okenite spherules. 


1 Cf. E. S. Larsen, Ain.tr. MineralogiM, VI, 7, (192) ). . ....... 

2 Prepared at ordinary temperature by the vacuum method 'i L » 

ralbl. Min. Oeol. u. Pal., 1 920, 317. 

2 Cf W. P. Hillebrand, Bull. V. S. Oeol. Surv., D< C, 222, 

«<7. R. Ac. Sci., CLXII, 701, (191«>. 



204 


Records of the Geological Survey of India. [Yol. LVI. 


A Freshwater Fish from the Oil-measures of the 
Dawna Hills. By the late N. Annandale, C.I.E., 
D.Sc., F.R.S., F.A.S.B., Director & SUNDAR Lal Hora, 
D.Sc., Assistant Superintendent , Zoological Survey 
of India . (With Plate 14.) 

T HE fish described in this note was collected by Professor J. W. 

Gregory, F.R.S., at Mepale in the Dawna H ills, Tenasserim. Its 
remains are preserved in stiff clay evidently of lacustrine origin and 
associated with the limestone m which the shells 1 from the 
same locality which one of us has recently described were obtained. 
The type-specimen will be returned to Glasgow University. 

The species evidently belongs to the family Cyprinidse and 
we believe to the subfamily Oyprininae, but its characters are 
so distinct that a new genus must be set up for it. We propose 
for it the name : — 

Daunichthys, gen. nov. 

The head is large and about as deep as the body. It was 
apparently flattened above with the eyes in its upper half. The 
jaws are not suctorial. The body is short and moderately deep. 



Text-fig. 1. — Dorsal and anal fins. 

(a) Dorsal fin ; 

\b) Anal fin. 

1, 2, 3 bony spines of the dorsal ; l'-12' branched and flexible rays of tha dorsal. 


* Annandale, i?ac. OeoU Surv . Jnd., LV, pp. 97-104, (1923). 
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There are at least 31 vertebrae, of which 13 appear to be caudal 
and the caudal and trunk regmns are about equal in length The 
lateral line runs along the tail below the vertebral column 

The dorsal fin is situat-d near the middle of the body and is of 
moderate length. There arc at least 15 rays, of which about 12 are 
branched. The last bony ray is stout and strongly serrated in its 
upper two-thirds. The caudal fin is long and deeply notched, with 
the two halves pointed and equal. The ventral lies bclou the dorsal 
and has more than six rays, none of which is strongly developed. 
The anal, which is situated behind the dorsal, is of moderate length 
and contains two unbranched and 9 branched rays. There is no trace 
of scales in the specimen. 


Dauniphttiys o report anus, sp. nov. 

D. 3/12 ; A. 2/9 ; P. 7+; V. f>+: 0. 30. 

The length of the head is contained 3 times in the total length 
without the caudal fin. It is as deep as the body. The greatest 
depth of the body is contained a little over 3 times in the total 
length without the caudal. The dorsal fin was probably as high 
as the depth of the body below it. Its first honv ray is short, the 
second of moderate length and the third much longer and deeply 
grooved throughout its length. The branched rays of tins fin and 
certain rays of other fins are longitudinally grooved. Tin* pectorals 
and the ventrals are widely separated and cannot have overlapped. 
The commencement of the anal is nearer to the ventrals than to the 
base of the cpudal. 

Tho total length of our exam] do is 50 mm., that of the head 
11*2 mm., the greatest depth of the body It mm., and the length of 
the caudal fin 13 nun. 

Having thus described the genus and the species ve will now 
proceed to examine the specimen in greater detail. 

Skull and associated structures Tn the region of tho head the 
jaw-bones, the opercular bones, the secondary pectoral arch and 
the bones of the brain-case ran be distinguished after caieful examina- 
tion, but the other bones have beer completely broken up. It 
seems, however, quite probable that there was a complete circum- 
orbital ring for traces of it can still be made out. Of the jaw-hones, 
the lower jaw is broken in the middle longitudinally, while the 
d^ntary of the unexposed side, which is also visible, is furthoi bro en 
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into two pieces. The maxillarieB are represented by nodule-like 
bones at the top of the premaxillary, which is closely approximated 
to the dentary. From the direction of the jaws, which are directed 



Text-fig. 2. — Bones of the jaws, operculum etc., and the anterior modified vertebrae. 
d = dentary; ma: = maxilla; p. mx = premaxilla ; p. o. — preoperculum ; t. o.— 
interoperculum ; a. o — suboperculum ; o. —operculum ; p. /—pectoral fin ; p.c,= 
post clavicular process ; c.==cleithra; tp 1 = transverse process of first vertebra ; 

transverse process of second vertebra ; tp 4 — transverse piocess of fourth 
vertebra; r 1 — rib of first vertebra; r 6 =rib of fifth vertebra; rib of sixth 
vertebra; * = scaphium; i. 1. — interossicular ligament; / — frontal ; p*= parietal ; 
s. o = supraoccipital. 

almost vertically upwards in the specimen, it is evident that the 
mouth-opening must have been directed obliquely upwards as in the 
living Catla. The four opercular bones are quite clear and are 
well developed. It seems to be quite clear from the position of these 
bones that they have been detached from the jaw-bones post mortem 
and have been pushed backwards and downwards by external 
pressure. The secondary pectoral arch is complete and well develop- 
ed. It is not emarginate anteriorly, but exhibits a somewhat 
primitive form of the cleithra . 1 The rib-shaped post-clavicular 
process of the secondary arch is also well marked. Lying alongside 
the posterior border of the cleithra is a rib-shaped structure, which 
in all probability represents a rib of the first vertebra, for we know 
of no other similar structure in this position in the living fishes. 


• Pegan, 4nn. Mag . Nat. Hist., (8) VIII, p. 28 (1911). 
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The brain-case is racked in several places, but the supraoccipital 
(;he parietal and the frontal can be made out. 

Vertebral Column:— In considering the vertebral column of a 
Cyprinoid fish the chief interest lies in the modification of the anterior 
vertebrae. 1 This fossil specimen is unique, so far as we are aware 
in having a rib of the first vertebra distinct and well developed.' 
The existence of a separate distinct first rib is a very primitive 
character, but even in living forms the first vertebra possesses a 
well developed transverse process and in Catla catla this is usually 
an elongated rib-like structure, reaching to about the middle of the 
transverse process of the second vertebra. The scaphium and a 
portion of the inter-ossicular ligament of the weberian apparatus 
are also seen in our specimen slightly above the origin of the 
rib of the first vertebra. All the trunk vertebrae are covered with 
skin and muscles and it is difficult to make out their exact structure. 
Those of the tail region are very clear and are exactly similar to the 
tail-vertebrae of such fishes as Lobeo rohita , Barbus tor and Catla catla. 
The skeleton of the caudal fin is also similar to that of these species. 

Integument . — We can find no trace of scales either detached or 
in situ , but the lateral line is quite clear in the anterior half of the 
body and can be traced along the caudal peduncle. It lies below 
the vertebral column and has a slight downward curvature anteriorly, 
while on the tail it seems to have been nearly straight and to have 
run parallel to and just below the vertebrae. 

Affinities of Daunichthys: — r , om what has been said above it is 
abundantly clear that the new genus belongs to the family Oyprinidae 
and probably to the subfamily Cyprininae. The following com- 
bination of characters, however, distinguishes our new genus from 
all living and fossil genera of the family. 

The anal fin is provided with 9 branched rays and does not 
extend to below the dorsal ; the lateral line runs below the vertebral 
column and in the tail it was probably situated in the lower half 
of the body ; the dorsal fin possesses 12 branched rays and 5 spines, 
the last spine is deeply grooved longitudinally on the right side 
and is strongly denticulated posteriorly and the body is entirely 
scaleless 

In its general facies Daunichthys gregorianus resembles certain 
species of the genus Barbus ( s . 1.) and in its up-turned mout t ose 

1 Efora, J our n- As. Soc. Bengal » ( n . s.) XVIII* pp- 1*4 (1922). 
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of Catla. Neither Barbus nor Catla, however, possesses more than 
six branched rays in the anal fin and both are provided with well 
developed scales. 

A deeply grooved dorsal spine is characteristic of certain living 
scaleless North American genera of Cyprinoid fishes such as Meda 
and Plagopterus. In these this spine is. however, composed of two 
rays, “ the posterior received into a longitudinal groove of the 
anterior.” 1 2 In the only scaleless Oyprinid fish of the Oriental 
Region (Sawbwa resplendens 2 from the Southern Shan States) the 
dorsal spine is not grooved and is normal in every respect. 

In the following table are given some of the chief characters in 
which the fossil Cyprinid genera of the Oriental region are distin- 
guished from one another. Of the other fossil genera of the family,® 
some aTe known from America and others from Europe. Most of these 
are either described from the remains of the pharyngeal bones and 
teeth or are characterized by the possession of a long dorsal fin 
without an osseus spine. In none of these in whidi the dorsal fins 
are preserved, are the rays grooved like those of Daunichthys. 

The Geological Survey of India has recently received from a 
boring in the Tenasseriin coalfield at Kawamapyin, Mergui, certain 
samples of clay very similar to that in which Daunichthys is preserved. 
They were obtained at a depth of 208 feet. They contain fish 
spines, which at first sight are very similar to the last bony ray of 
Daunichthys , but closer examination shows that they differ in not 
being grooved as well as minor characters. It is impossible to 
assign them to any genus or family with certainty, but they are 
probably from a dorsal fin of a Oyprinid. 


1 Jordan and Evormann, Ball. V S Wat. XL\11, Pail 1, p. .328 (1896). 

2 Annandalo, Rcc. Jnd Mas., XIV. p. 48 (1918), 

8 For an up-to-date list of fossil goncia of tl»e family Cypiinidae sec names in 
italics in Joulan’s Classiji calif n of Fitfw, pp. 1, 39-144 (Stanford Umvcisity, 
California : 1923). 
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On a Fossil ampullariid from PoofacH, Kashmir. 
By B. Prashad, D.Sc., Officiating Superintendent 
Zoological Survey of India. (With Plate 15.) 

S OME opercula of a Gastropod mollusc recently sent me by 
Mr. D. N. Wadia, Assistant Superintendent, Geological Survey 
of India, consist of beautifully preserved and cleaned specimens of an 
extinct species of apple-snails of the genus Pachylabra Swainson. 
The occurrence of a species of this genus so far north in India is of 
great interest. 

The genus Pachylabra 1 is, at the present day, represented by a 
number of species all over Peninsular India with the exception of 
Hyderabad, in Assam, Burma and the greater part of the Gangetic 
Plain. In the Gangetic Plain the range of distribution is limited 
by a line uniting Lucknow to Aligarh and then running south-west 
through Bharatpur and Ajmer in Central India to midway between 
Bombay and Ahmedabad in the Bombay Presidency. In spite of 
careful collecting at different times, I have failed to find specimens 
anywhere round Delhi, above Lucknow in the United Provinces, or in 
the Punjab and Kashmir. The fossil opercula brought back by 
Mr. Wadia from the Kashmir territory point to a greatly extended 
range of distribution of the family in former times. This is sub- 
stantiated by the subfossil specimens of the opercula of an Ampullariid 
discovered in the Salt Kange of the Punjab some years ago by the 
late E. Vredenburg. Unfortunately none of these specimens is now 
available for comparison and description. 

The fossil opercula from Poonch, Kashmir, represent an undes- 
cribed species for which I propose the name Pachylabra prisca . 
The orerculum of P. polita (Deshayes)— a species from Tonkin, 
Cambodia and Indo-China — was described by Houssay 1 in detail and 
the operculum of P. prisca resembles it in essentials, but differs in 
certain well-marked characters. It is also different from that of the 
common Indian species P. globosa (Swainson), which I figure here for 
comparison. 

1 See Preston, Fauna Brit, India Freshw. Mollusc o, pp. 90-103 (1915), and Kobelt, 
Martini and Chemn. Conch. Cab . (ed. Kiister and Kobelt) A mpullariidae, pp. 71-105, 
(1912-13). 

* Arch, Ziol. Kxper, Oen. (IJ ser.) II, p. 232, pi. xi, figs. 4, 10, 11 (1884). 
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The f ° perCul " ni ° f P ; J> nsca is a concentric, patelliform, cakareoua 

plate of somewhat, pyriform shape. The nucleus, which is only to 
be made out -n the external surface, lies near the middle of the plate 
quite close to the inner margin, and is surrounded by 7 to 8 rinas of 
growth, which may correspond to the age of the individual. Internal 
to the nuclear area is the narrow nearly straight region, which as 
has been shown by Houssay, is secreted by the posterior part of’ the 
foot and consists of vertical plates lying one over the other. Exter- 
nally this region in P. pnsca is much narrower than the corresponding 
one in P. gbbosa. The area external to the nuclear region is secreted 
by the anterior part of the foot of the animal and is laid in hori- 
zontal layers; it is this region which increases in size with the age 
of the animal and shows the regions of growth. Internally the 
nuclear region is not distinguishable and its place is taken up by an 
ovoidal area for the attachment of the opercular muscle. The 
muscle is mainly attached to a depressed narrow area along the 
margin and in the centre there is a smooth raised region. In P. ]> risen 
as compared with P. globosa the ring of attachment is more excavated 
and extensive, while the central smooth region is more raised and 
convex. The opercula of P. prisca, compared with those of P. 
globosa , as seen in photographs of the side views of both species 
reproduced in Plate 15, figs. 26, 36, are very much thicker and consist 
of many layers. This appears to indicate that they belong to a 
species which lived in areas liable either to desiccation and a long 
dry season or to a long cold winter, in which it was necessary for the 
preservation of the species to close the mouth of the shell tightly. 

Type- specimens : — In the collections of the Geological Survey oi India. 

According to Mr. Wadia, the thick calcareous opercula were 
found in situ in soft, grey, micaceous sandstone interbedded with 
bright brick-red clay-shales similar to those characteristic of the 
Lower Siwalik (Chinji) series, about H miles south-west of Palandri, 
in the bed of the stream below Phalian village and some 200 yards 
north of the junction of the Palandri stream. The exact horizon 
of these beds is in course of investigation by Ur. Pilgrim. 

The Gastropod remains were associated with relics of a rather 
varied vertebrate fauna found in the same viciuity within a few 
yards, including : — 

Cheironeryx silistoensis , — molar and pre-molar. 

Rhinoceros mandibular ramus with 1 premolar and 2 molars. 
„ incisor fragments. 
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, Chehnia — large number of scutes and plates of the carapace and 
skull-bones. 

Crocodilia — bones and limb-bones. 

Snake — vertebrae. 

Fish — vertebrae. 
dmputtariid— opercular. 


EXPLANATION OF PLATE 15. 


Figs. 1, la. — Outer, and inner viows of the operculum of the type-specimen of 
P. prisca, sp. nov. 

Figs. 2, 2a, 2b. — Outer, inner and lateral views of another operculum of the 
same species. 

Figs. 3, 3a, 3b. — Outor, inner and lateral views of the operculum of a specimen of 
P. globosa (Swainson) from Calcutta. 

All the figures are direct photographs of the opercula and with 
the exception of 2b are of the natural size of the specimens. 
Fig. 2b is enlarged twice natural size. 
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On a Calcareous Alga belonging to the Triplo- 
porellece (Dasycladacece) from the Tertiary of 
India. By John Walton, M.A., Lecturer in 
TSotany, Manchester University . (With Plate 16.) 

T HE name Triploporellea? was gi\cn by ( )lt maims 1 to a group of 
fossil alga), represented by the single genus Tuplopnclta, which 
he considered to be a subdivision of the family Da^ydadacrw. The 
Siphonocladiales (which include the Dasycladucecv) differ principally 
from the other divisions of the Chltnophyvca (Green Algte) in being 
infrequently septate ; and when se])tation occurs it is quite indep- 
endent of nuclear division, the segments containing several nuclei. 
Generally in this group the more frequently septation occurs the 
greater is the number of branches and the complexity of the thalluR. 
In the Daxycladacew there is a strict symmetry in the organisa- 
tion of the thallus. There is a large axial segment, which bears 
closely placed branches arranged in whorls ; these again may hear 
smaller branches. The thallus in many of the genera is encrusted 
with calcium carbonate. Among the subdivisions of the Dasy- 
cladacece the Dasycladecu and Bornctdlece are among living types 
the closest to the TriploporeUea ? which Oltrnanns regards as inter- 
mediate to these two groups. 

The material on which the follow ing description is based was 
sent to Prof. Seward by the Director, Geological Survey of India, 
together with descriptive notes and illustrations by Mr. B. B. Gupta, 
Sub-Assistant in that Department : it was collected by the late 
Mr. Vredenburg from the Ranikot Beds in Sind, which art' correlated 
with the lower Eocene of Europe. The material consists of several 
separate segments of a narrowly ovate shape (L J 1. lb, tigs, i, 2, 5, A). 
Those that are complete vary from 4-5 mm. in length and have a 
maximum diameter at the broadest end of 2*5 mm. 

In shape the segments resemble those of Ovuliles mu ryuritida 
Lamarck sp., 2 a branching calcareous alga, from the Lower and 
Middle Eocene of France, Hungary, Belgium, and Italy which 
Munier-Chalmas 3 considered to be generically identical with Pern- 
cillus ( Coralliodendron , Kutz.). Whatever the relationships of 

1 Oltmanrus, 19t)4, p. 277. 

2 Lamarck, 1816. ( See Seward, 1898.) 

* Munier-Chalmas, 1880. 
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Ovulites may be, our fossil is certainly not allied to Penicillins , 
one of the Codiacece , but must be ascribed to the family Dasy - 
cladacece and to its subdivision the Triploporellece, (Oltmanns). 1 * * 
Nevertheless the occurrence at both ends of the segment of depres- 
sions suggests a jointed habit such as is found in the recent genera 
Penicillu# and Halimeda 2 of the Codiacece and in Cymopolia 8 one 
of the genera of the Bornetellece (Dasycladacece). Mr. Gupta pointed 
out that there are two depressions at the larger end of one of the 
segments (PI. 16, fig. 5) and this may be taken as additional evi- 
dence of a dichotomous type of branching such as has been described 
for Ovulites . This segmented branching habit is not known to 
occur in the other two members of the Triploporellece . 7n both 
Stemmann, 4 ’ 5 describes club-shaped plants with no indication of 
any continued proliferation of the axis. However in Triploporella 
Fraasi , Steinmann, 6 (Upper Cenomanian) a very long segment is 
figured with slight constrictions. It may be that these constric- 
tions are foreshadowings of the definite jointed structure found in 
Cymopolia and in our Tertiary form, for which the specific name 
ranikotensis is proposed. In longitudinal section each segment is 
seen to consist of a single siphon, the diameter of which is very 
nearly one-third the diameter of the segment as represented in the 
fossil. From this central siphon lateral branches are given off in 
whorls (PI. 16, figs. 8, 9). The section shown in fig. 9, which is 
transverse to the axis of the segment, passes in a median plane 
through each of the 35 branches. It will be seen (figs. 6, 10, 12) 
that the members of successive whorls are usually alternate. The 
primary branches, the lower portions of which are shown m 
figs. 8, 9 are marked out by the different nature of the cal- 
careous matter of the fossil between the branches of the first order. 
This calcareous matter may confidently be assumed to represent the 
secretion of calcium carbonate on the exterior surface of the cell- 
wall of the axial siphon and its primary branches ; the calcium 
carbonate deposit is white and opaque whereas the carbonate which 
fills the lumen of the siphon and its first-order branches is fairly 
transparent. The preservation is not good and it is doubtful whether 


1 Oltmanne, 1904, p. 277. 

* Oltmanns, 1904, p. 296. 

* Oltmanns, 1904, p. 276, # Fig. 170, 3. 

4 Steinmann, 1880. (T. Fraasi). 

" Stemmann, 1903. (T. Bemesi). 

6 Ste.umann, 1880, Fig. 1, p. 138. 
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one. can distinguish • the pores which must have existed between 
the axial siphon and its laterals. The amount o f weathering to 
which the surface of the segment had been subjected determined 
the features seen on the surface. In fig. 12 the pattern on the 
surface of the two uppermost whorls (x) is due to the fact that the 
weathering has extended for some distance inwards from the outer 
ends of the branches of the first order which are therefore seen in 
transverse section (cf fig. G). In the next three whorls (fig. 12, //), 
three or more darker patches are seen superposed on the end of 
each first-order branch (cf figs. 2, 3). These represent the lumen 
of the second-order branches, the lighter network representing the 
calcareous deposit on the extremity of the first-order branch round 
the bases of the second-order branches. 

Below this zone the hexagonal outlines of the first-order branches 
are lost to view, and the finer meshed network (z) which is seen 
represents the calcareous deposit between the second-order bran- 
ches the lumena of which are presented by the slight depressions 
(cf. fig. 1). The organic calcium deposit is apparently more resistant 
to weathering than the filling material. The number of second- 
order branches from each first-order branch seems to vary from 
2 to 7 in the specimens. In fig. 11 is seen a first-order branch 
rather shorter than usual, with the basal calcified portions of two 
second-order branches surmounting it. It has not been possible 
to distinguish with any certainty the presence of sporangia in this 
Indian specimen ; occasionally, however, there are suggestions that 
the first-order branches functioned as sporangia, as in Triploportila 
Fraasi and Remesi. In fig. 9 there is a gap at (a) where three branches 
have not been preserved. There arc also indications of small sphe- 
rical bodies at the base of one. It is possible that the end portion 
of the wall of the sporangium was not calcified and hence the spor- 
angium was not preserved. Other examples of the absence of 
certain members of a whorl of first-order branches of the siphon 


have been observed (fig. 4, h). 

In general habit T riploporella ranikolensis must have resembled 

Coralliodendron ( Ovulites ) margaritula Lamarck sp. and it is to be 

» i us 1 4 u as remarked that they are both of Loceuc 
Relationship of the Alga. ^ Howcvcr? on examination oJ t he 

relation of the lateral branches to the axial siphon in l he s<g 
ments of Triploporella ranikotensis it is seen that it is dilbunt 
from any plant described under the name of ConiUiodtndion oi 


o 
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Ovulites and that the forms with which it most closely agrees, are 
those found in the Dasycladacece . On the whole the shapes of the 
first-order branches are very like those of Triploporella, and the 
arrangement of the second-order branches is also similar to what 
is found in that group. Among the large number of forms elegantly 
illustrated and described by Pia 1 there are a few genera in other 
groups than the Triploporelleos (Olt.) in which the first-order bran- 
ches are of this shape ; e.g ., Goniolina geometrica Roem. sp., which 
Pia groups with Triploporella in the Triploporellinece , and Petrascula. 

It must be noticed tooth at in Cymopolia (Borneiellece) the thallus 
had a jointed structure, so that in this respect we have another 
point of contact with that group. As regards the structure of the 
branches of the first-order and the number of the branches of the 
second-order our species certainly resembles Triploporella ( T . Fraasi 
and T . Remesi) very closely. 

It resembles T. Remesi Stein, most closely in the number and 
arrangement of its second-order branches and T . Fraasi Stein, 
as regards the shape of its first-order branches. 

The dimensional relationships between the three species, and 
one variety, of Triploporella which have been described are tabu- 
lated below : — 

Triploporella. 


Species. 

T. li( tnvsi, 
Stein. 

T. Frau fit, 
Stein. 

T. Fraani, 
var. minor , 
Stein. 

T. ran : - 
kvtcnsis , 

Bp. IIOV. 

Geological Age . • 

Jurassic . 

Cretaceous 

Crotaceuus 

Tertiary. 

Outside dimensions of segments 





(a) Length 

15 mm. . 

15 mm. 


3*5 — 5*0 mm. 

(b) Diameter . • 

7-8 ft • 

4 A* • 

1*5—2 5 jx 

2-2*5 p 

(c) Number of 1st Ordinary 
branches per whorl. 

60—70 . 

34—50 . 


15—20 

(d) Thickness of 1st Ordinary 

1 .'ranches. 

0 - 3 — O' 5 mm. 

0*5 mm. 

0*20—0*25 

min. 

0*35—0*4 5 
mm. 

(c) Number of 2nd Ord- 
inary branches per 1st 
order branch. 

3—5 

3 


3—7 


1 Pia, 1920. 













Part 3.] Walton : Calcareous Alga from the Tertiary of India . 217 

On arranging the species in order of antiquity it appears that there 
has been simplification of the vegetative portions of the plant, in 
particular in the number of first-order branches in a whorl. It 
must, however, be noted that this is what one would have expected 
if the size of the first-order branches remained the same and there 
were a reduction in the circumference of the segment. The con- 
stancy in size of the first-order branches is an interesting feature. 
It is suggested that this may bo correlated with the fact that in 
Triploporella Remesi and T. Fraasi , as we know definitely, tho 
first-order branches functioned as sporangia and as such might bo 
expected to be more conservative as regards shape and size than 
purely vegetative organs. 


Diagnosis. 


Triplojjorella raniholcnsts , sp. nov. 

Tliallus probably articulate, segments ovoid to conical, m trans- 
verse section circular. The extremities of tho segments are rounded. 
The broader, upper extremity has a large depression ; the lower extre- 
mity a smaller depression. Average length : 5 mm. Diameter ot 
transverse section at broadest part : 2 2-5 mm. lhe sigmintsc n 

sist of a central axial siphon with closely packed whorls of irs - 
order branch-siphons. The diameter of the axial siphon at any 
particular level is approximately one-thiid the < ia " u 1 * 
segment at that level. The first-order branches occur in wh ^ 
ol 15-20 and are roughly cylindrical but are somewhat 1 a t, ned 
at tho sides by contact with one another. T e spaces 
those branches arc filled with calcium cax jona e so _ j 

plant. There are depressions on the outs*** 
bases of second-order branches which arose, 3 7 

the end of each first-order branch. 

Locality. — Sind, India. Vm-onef 

Horizon. — Ranikot Beds. Tertiary. . y th(ink s 

In conclusion, I take the opportunity ol exp. ^ ^ 

to Prof. Seward of Cambridge who kind y wIiu HUJ , plied 

carrying out of this investigation an 0 . ^ ^ j^ ivo | )( . e n used 

very useful notes and photographs some of which 

in this account. c ‘2 
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EXPLANATION OF PLATE. , 

Triploporella ranikotensis , sp. nov. 

(Photos. 1, 3, 4, 5, 6 and 7 by B. B. Gupta. Photo. 2 and drawings 8, 9, 10, 11, 12 
by J. Walton.) The original specimens arc with the Geoloigcal Survey 
of India, Calcutta. 

1. Photo, of a segment covered with the small depressions which correspond te 

the bases of the 2nd order branches, x 8. 

2. Photo, of a segment, weathered a little deeper than that in fig. 1, showing the 

ends of the 1st order branches outlined faintly by lighter ridges seen clearly 
at (b). Above the middle the 2nd order branch depressions are seen in 
distinot groups (c) corresponding to the underlying 1st order branches. X8. 

3. Photo, of a differently shaped segment with much the same type of structure 

visible as at (c), fig. 2. x 8. 

4. Photo, of a segment just above the middle ; one of the 1st order branches has 

not been preserved and is represented by a hole (h). Basal depression, (d). 

X 8. 

5. Photo, of larger end of a segment with a double apical depression. X 8. 
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0. Portion of a segment weathered deeper and showing the 1st order branches 
in section. X 8. 

7. Photo of a longitudinal section of a segment median at the top, tangential at 

the base. X 8. 

8. Drawing of a similar but accurately median section, x 16. 

9. Drawing of a ctobs section of a segment in the state of that icpresentrd in fig. 6. 

(a) cavity formed by the non-preservation of three 1st order branches 
(sporangia ?). X 16. 

10. Drawing of segment with tangential slice removed. Thewhoiled arrange- 

ment of the 1st order branches is evident, x 16. 

11. Drawing of a portion of segment sliced longitudinally and ladially showing 

rather shorter 1st order branch with basal portions of tv o 2nd order branches. 

X 16. 

12. Drawing of terminal portion of segment shoving different stages of weathering. 

The region (£) corresponds to the state of weathering in fig. 6, (iy) to that in 
fig. 2, and ( 2 ) to that in fig. 1. X 16. 
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Froth Flotation of Indian Coals. By W. 
Randall, M.Sc. 

INTRODUC1 ION. 

T HE cleaning of coal by froth flotation is a development of 
the processes known to, and extensively used by, the metallifer- 
ous mining industry for some years. It has been successfully applied 
on a large scale in several countries. During the past two years 
many of the coals of India have been examined and I am now able 
to give an indication of the possibilities of .applying froth flotation 
to the treatment of Indian coals. 

The advisability of cleaning a coal depends upon the result- 
ant balance between the value of the advantages to be gained by 
cleaning, and the cost of treatment. The fact that Indian coals 
have not yet been cleaned on a commercial scale is due, therefore, to 
ono or more of the following reasons 

(a) The coals are of sufficiently high grade for the purposes 
for which they are used. 

(6) The nature of the coals does not allow of a useful amount 
of cleaning being done. 

(c) The coals are cleanable, but the processes available hitherto 
have been found to be incapable of treating them suc- 
cessfully on a commercial scale. 

Regarding (a), general interest in froth flotation is evidence that 
the development of a process for cleaning Indian coals is desirable. 
For special purposes, particularly those of the metallurgical industries, 
there is a demand for high class coals. The supplies of these 
are not unlimited, and unless coals of lower grades can be cleaned 
the present indiscriminate use of the unknown reserves of high 
grade coals is a serious matter. In addition to work on this very 
important aspect of coal-cleaning, attention has also been given 
to the possibility of improving the quality of what are now regarded 
as first class coals. 

Referring to (6), it is widely known that a large proportion of 
the ash of most Indian coals is inherent or occurs as part of the coal 
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substance. Rome of the coals are practically homogeneous and are 
therefore not cleanable by any physical process. 

On the other hand, many of the Indian coals arc heterogeneous • 
and m these cases (c), the advisability of cleaning depends on the 
result of a balance between advantages and costs. The former 
are determined by the purposes for which the coal is suitable, and 
by the extent to which it can be cleaned in practice. These factors 
depend fundamentally on the constitution of the coal. 

In testing samples of coal from various sources it lias hcon found 
that the constitution of a parcel varies with the following factors 

(a) Its origin, i.e . the field, district, and seam. 

(b) Whether it is representative of the whole or only part 

of the seam. 

(c) Whether it is “ run-of-mine,” or a “ screen ” product. 

(d) Whether it has been picked or washed. 


Hence the history of any sample submitted for tests is very im- 
portant. Attention has been given only to samples taken by res- 
ponsible persons. Samples of run-of mine coal have been obtained 
directly from working faces. Data concerning the sections and the 
rejection of shale or other bands have been noted. Samples of screen 
products have been obtained by special tests on tramloads of coal 
cut as samples from the coal faces. 


Constitution of Indian Coals. 


Most of the Indian coals occur in thick seams, and tin* propor- 
tion of shale bands in the seams is usually very small. The shale 
bands found in the seams are rarely loss than 2 inches in thickness 
and are therefore easily pickable. Hence the proportion of the 
ash of picked run-of-mine coal due to shale is in most cases negli- 
gible. The bulk of the ash is due to the inferior constituents of the 
coal itself. 

M. Stopes 1 in an important paper, has described the consti- 
tuents of the bituminous coal of Hamstead Colliery, near Biuning- 
ham, England. The publication of this paper did much in direct ing 
research on coal towards the investigation of its constituents i.it ki 


* On the Four Visible Ingredient* in Handed Bituminous < nal 
position of Coal, No. 1. Ur. Marie Stnpen. Proc. ]h.y nt c. 
p. 470. 


j- tudif" in tin* Com - 
, Sc l K‘ w Ik ^ nk 
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than towards that of the coal as a whole. The following is an ex- 
tract from the publication : — 

“ Essentially the present contribution to the subject consists in the explicit 
recognition not of more “ dull ” and “bright ” bands, but of four distinctive and 
visibly differing portions forming the mass of an ordinary bituminous coal ; and 
the demonstration of the fact that these four portions can be recognised and 
separated from each other both macroscopically, by hand, and microscopically 
in thin sections; and that, further, these four portions react so differently to 
certain simple chemical treatments as to indicate that their chemical molecules 
should be substantially different from each other. . . . 

These four distinguishable ingredients, all of which, in varying quantities, are 
to be found in most ordinary bituminous coals, I name provisionally as follows i — 
(T) Fusain. — The equivalent of “ mother of coal,” “ mineral charcoal” etc., 
of various authors. 

(II) Durain. — The equivalent of “ dull ” hard coal of various authors, the 
#t Mattkohlo ” of Germans, etc. 

(III) Clarain. — Together the equivalent of “ bright ” or glance coal of vaii- 

( ous authors, the “ Glanzkohle ” of Germans. Sometimes tho 
i “ bright ” coal of an author seems to be the vitrain only. 

(IV) Vitrain. J — (Conchoidal fracture, brilliant in appearance.) 

• •••••• 

The. appearances of the four ingredients with the naked eye i.o. their 
macroscopic appearances . 

Fusain occurs chiefly as patches and wedges, somewhat flattened parallel to 
tho bedding plane, and often with rather square-cut ends. It consists of powdery, 
readily detachable, somewhat fibrous strands. The orientation of the fibrous 
structuro tends to be lengthways in relation to each wedge, and the various wedges 
on a bedding piano lie at various angles to each other, so that in any given light 
somo appoar dull and some glisten according to the direction the light catches the 
fibres. 

The fusain is readily separated from the rest of the coal (which is all firmer 
than it in texture) by delicate scraping with a blunt knife, when the short, fibrous 
strands and small, sharp-pointed, irregular fragments fall freely on to a paper laid 
so as to catch them. 

Whore, as may happen, a thick wedge of fusain is contiguous with a true vitrain 
band, the fusain may appear as though embedded or sunk in the vitrain. , . . 
The fusain oan then be entirely scooped out, leaving exposed on the vitrain the 
hollow in which it lay, the surface of this vitrain hollow being curved and 
smooth. Tho contact surfaces of both clarain and durain with fusain, however, 
are much less precise, and an impression of the fibres of the fusain is generally 
left on the harder durain or clarain after all the friablo detachable fibres of the 
fusain have been removed. 

Durain occurs generally as bands of very variable thickness, and when seen in 
a face at right angles to the bedding plane, they appear parallel to it, though, if 
traoed far enough, they generally roveal their ultimately lenticular shape. Wid<r 
bands of comparatively pure durain are less common, but bands, 2, 3, or more 
inches thick are often sharply differentiated from the adjacent streaky brigh 
clarain. 
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Durain is hard, with a close, firm texture, which appears rather gmnular even 
to the naked eye. However straight the break across it, the broken face is never 
truly smooth, but, if looked at closely, always has a finely lumpy or matte surface 

• : °T ra ly ’ fT en * n the dullest durain bands a few (or many) flecks or 

hair-like streaks of bright coal are to be seen. y K 

The intercalation of narrow bands of durain and elarain tends to increase at the 
junction of the broad “ dull ” and the broad “ bright ” bands, so that there is no 
large surface of contact between them which is sharp cut and well defined, even 
the purest elarain and the purest durain tend to have ravelled edges, which’ inter- 

lock. ... 

Clarain occurs generally as bands of very variable thickness, and when seen 
in a face at right angles to the bedding plane they appear parallel 1 o it. Like dura in 
bands, they are ultimately widely extended lenticular masses. Claiain, even v hen 
considerably streakod with durain, has a definite and smooth surface when broken 
at right angles to the bodding piano, and these faces have a pronounced gloss or 
shine. This surface lustre is seen to be inherently banded, as well as to have bands 
of fine durain intercalated between its own bands. . . . 

Vitrain occurs as definite rather narrow bands, in some instances straightcr 
and flatter than the other bands of coal, and in some instances more obviously 
lonticular. True brilliant vitrain bands are often markedly uniform in thickness 
for o msiderable distances, and are commonly from about 2 nun. to 2 or 4 mm. up to 
6 or 8 mm. thick, but are very seldom much more than 8 to 10 mm. thick. The 
limiting layer between the vitrain and the contiguous elarain or durain is goncially 
sharply marked and is often clean-cut definite surface. ... A single brilliant 
band does not exhibit tho fine banding detectable even in the brightest of 
elarain, but is a coherent and uniform whole, brilliantly glossy, indeed vitreous, in 
its texture. The compact vitreous band may split up readily in the fingers to 
small cube-like segments, but more generally they break irregularly when 
forced, as with a pen-knife point, when the curved irregular fact's have well- 
marked oonohoidal fracture. . . . As was mentioned in connection with fusain, 
the oontact— surfaces of vitrain with the othor ingredients of coal tend generally 
to be well defined with a firm, hard and glassy face. 1 * 

Examination of a Jharia coal shows that it contains the consti- 
tuents defined by M. Stopes. The proportion of fusain is usually 
small, and, like that of the English coal, its analysis varies. Ap- 
proximate ash contents, at various definite specific gravities, of the 
more important constituents, arc as follows : — 


Specific Gravity. 

Ash 

per cent. 

Constituent 

1-20 

1 

Vitrain. 

1-30 

5 

Clara in. 

1-35 

10 

Clarain. 

1-40 

ir> 

Claiain. 

1-45 

20 

Durain. 

1-50 

25 

Durain. 

1-60 

40 

Durain 
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The proportions, and differences in physical properties, of the 
constituents determine the extent to which the coal can be cleaned 
by a perfect practical process. Tests at various meshes show that 
to set free the constituent bands of Indian coals it is necessary to 
crush the coals to about inch. 

Since ash percentage and specific gravity rise together, separa- 
tion by heavy liquid gives a perfect separation suitable for use in a 
laboratory examination of the constitution of samples. This will 
be recognised as the well known “ float and sink ” test, but to 
avoid any possibility of confusion with froth flotation I prefer 
to use the term “ separation by heavy liquid,” or “ heavy liquid 
separation.” 


Cleaning Processes. 

It will be seen from the above remarks that any cleaning process, 
to be effective, must be capable of separating the constituents of 
the coal after it has been crushed to about inch. The factors 
available for utilization are : — 

(a) Differences in surface properties of the constituents. 

(b) Differences in specific gravity of the constituents. 

(c) Differences in any other physical properties of the constituents. 

The possibilities of successfully applying the known coal clean- 
ing processes may now be considered. 


Gravity Washers. 

The fact that there is no marked difference in specific gravity 
of the constituents of Indian coals, and the necessity for fine crush- 
ing, are reasons sufficient to explain why no gravity washer has been 
able to treat these coals on a commercial scale. 


Heavy Liquid Separation. 

This gives a perfect separation which is of value in the laboratory 
examination of samples, but the process is too expensive to allow 
of its being applied on a large scale. 
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Trent Process. 


In the Trent process 1 the coal, ground very fine, preferably 1o 
— 200 mesh, is mixed with water, and a hydrocarbon oil added 
at the rate of about 33 per cent, of the weight of 1 lie coal. The 
oil and coal form an agglomerate which separates from the water, 
while the free ash-forming constituents of the coal remain suspended 
in the water. It is necessary to add enough oil to till all the voids 
between the coal particles, thus substantially excluding Ihe watci ; 
the agglomerate may, however, contain 10 per cent, of water- The 
agglomerate is a plastic mass which could not be used as a substi- 
tute for hard fuel. It is claimed, however, that the oil can be dis- 
tilled from the agglomerate, leaving the pure coal behind. The 
large quantity of oil required, and the expense of recovering this 
by distillation, are serious handicaps to this piocess. So far as 
l‘ am aware, the process cannot be used to separate the vitraiu and 
clarain from the inferior durain. 

The conclusion seems justifiable, therefore, that froth flotation 
is the only one of the known coal-cleaning processes capable of 
application on a commercial scale to the treatment of Indian coals. 


Fro™ Flotation. 


. & ? r; 

encea in *-*.*£*•„ tHU' Mi™' 

Li inc constituent l^^ 

cap the efficiency of the process. I encc l J* , ; determined by 

froth flotation to the treatment of Indian cm. all(] 

their constitution, the differences in their surface piopnlu., 

financial considerations. 


ri83,4S0 

‘Trent Patents (British) 
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The process, and the operation of a plant, may be briefly de- 
scribed as follows : — 



Fig. 1. — General view op a Froth Flotation plant for the 

SEPARATION OP COAL. 


The coal, along with about four times its weight of water, suffi- 
cient to form a mobile pulp, is fed continuously into the first mixing 
box of the p'ant. By the eddition of a small proportion of a froth- 
ing reagent the air entrained by the agitation produced by an im- 
pellor forms a multitude of minute air bubbles in the pulp. Tlu* 
pure coal particles, owing to their surface properties, are not wetted 
by water, and air bubbles become attached to them. The aerated 
pulp passes through a slot into the first froth box, where, the pulp 
coming to a state of comparative rest, the air bubbles with their 
loads of coal particles rise to the surface and form a dense coherent 
forth which is removed by the paddles. The remainder of the pulp 
passes from the bottom of the first froth box, through a connect- 
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ing pipe to the second mixing box, where it is again agitated and 
aerated, after which it passes to the second ffoth box A comm,, 
cial scale plant consists of about eight mixing boxes and corre- 
sponding eight froth boxes arranged alternately in series The 
circulation of the pulp is illustrated diagrammatically m figure 2. ’ 


1 . 

1 

T ' rr * 

, ! V'' 

S N 

t 

1 ' 

1 ' 

X ' 

i 

’*cJ " 

$ 
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O^INS FLOW OF rULP 



Fig. 2 . — Showing operating details 01 the Froth Flotation plant 

FOR THE SEPARATION OF COAL. 


The fir st froth boxes recover the highest grade coal, and the later 
boxes the poorer grade material. The remainder is discharged 
from the bottom of the last froth box. Hence, by a suitable arrange' 
ment of receiving launders, one or more products may be made 
as follows : — 

1. If the froths from all eight boxes are received by one launder, 

two products will be made : — 

(а) Clean product of high grade. 

(б) Remainder of no value. 

2. If the froths from the first boxes are received by one launder, 

and the froths from the later boxes by another launder. 

three products will be made :* — 

(a) Clean product of high grade. 


(6) Middle product. 

(c) Remainder of no value. 
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The clean coal frgjbh, as removed from the flotation plant, con- 
tains about equal weights of coal and water. A method of de- 
watering this froth has been developed by Messrs. Minerals Separa- 
tion, Limited, and, as it has been successfully applied on a large 
scale in England and France, the patentees have kindly supplied 
the following notes : 

“ In relation to the dewatering of coal conconiratoR, the method to be recom- 
mended doponds on whether it is desirable to make tho concentrates into durable 
briquettes to be subsequently used as fuel, or merely to prepare tho concentrates, 
for subsequent coking. In any case, tho treatment depends on the fact that, when 
the coal particles have been superficially coated with a thin layer of tar or the like, 
their surfaces are no longer wettable by water. As a consequence, the water en- 
tanglod amongst tho particles can be readily pressed out, leaving a product which 
is relatively free from water. 

In the briquetting process, soft pitch in a molten condition, or a molten mix- 
ture of tar and hard pitch, is sprayed into the concentrate pulp, which may contain 
equal weights of coal and water, the pul]) being agitated meanwhile. As a count- 
qucnco tho particles bocomo superficially coated with a layer of binder and, on 
raising the temperature of the pulp to about G0°C-100°C., an intense flocculation 
is produced. If the flocculated pulp is pressed in a mould provided with menus 
for tho water to escape, a hard durable briquette, containing less than 10 per cent, 
of water, is produced. If the briquette is allowed to stand for a few hours, the con- 
tent of water drops to 4-5 per cent. 

If the coal concentrates art* to be dewatered in preparation for subsequent cok- 
ing, the coating of the coal particles and then flocculation can be effected in cold 
circuit by the addition of tar, preferably in the form of an emulsion. The floci u- 
lated coal can be dried by pressing in moulds or by drainage on a porous belt ; or the 
water can be pressed out between two porous belts which run between rollers.” 

For laboratory flotation tests, results of which arc given later 
in this paper, a machine consisting of one mixing box and one froth 
box, and which is therefore discontinuous in operation, is used. 
The conditions are essentially similar to those of the commercial 
plant. Results approximating to those of the perfect separation 
have been obtained on many Indian coals, and equally good results 
could, presumably, be obtained in large scale operation. 

The possibility of commercially cleaning Indian coals is not 
limited therefore, as hitherto, by practical difficulties, but by the 
financial aspect of the matter. The scope of froth flotation is de- 
termined, not by its ultimate capabilities, but by the constitution 
of the coals available for treatment, and by the effects of supply 
and demand. 
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Cleaning op Indian Coals forJCoking. 

The nature of the coal, whether coking or non-coking, determines 
the uses for which it is suitable. The purposes for which the coal 
can be used determine the advantages to be gained by cleaning 
The treatment of coal for coking presents the greatest advantages. * 

Coking coals are those of which the better constituents are 
strongly coking, and the inferior constituents are weakly coking 
or non-coking. In the first-class coking coals the proportions oi 
the constituents are such that the coal gives a satisfactory coke. 
In the second class coking coals the proportions of the constituents 
are such that the coal gives a weak coke of high ash content. Some 
of the more inferior coking coals are of such quality that they may 
be regarded as commercially non-coking. The difference is merely 
one of a difference in the proportions of the constituents. Flota- 
tion can concentrate the better constituents, vitrain and clarain, 
and eliminate the higher-ash non-coking ones, durain and fusain. 
lienee the proportion of clean product, of a quality suitable for cok- 
ing, which can be separated, depends only on the quality of the seam 
and its heterogeneous nature, i.c. its clea liability. Flotation clean 
products from second class coking coals have given cokes of ex- 
cellent quality, and one of the largest iron and steel works in India 
has expressed the opinion that they are as good as can be desired. 

Flotation, or any other process, cannot separate a coking product, 
from a coal which does not contain any coking constituents 
India has large reserves of sub-bituminous noil- coking coals. Their 
high moisture contents are an indication of the fact that they are 
constituted of vegetable products much less altered than is the ca->e 
in the coking coals. The constituents of these sub-bituminous 
coals are all non-coking, and for this reason the coals arc incapable 
of being cleaned to yield coking products. 


Cleaning of Indian Coals for Briquetting. 

In general the most inferior constituents of the Indian coals, 
although of fairly high asli content, have calorific values ol .>,000 
to 7,000 B. Th. U. For this reason cleaning of the Indian coals 
cannot appreciably increase their calorific values, and, unless the 
conditions are exceptionally favourable, cleaning for briquetting will 
not be profitable. 
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Results of Flotation Tests. 

The better constituents are floated first, and in the later boxes 
of the plant the froths are of increasingly inferior qualities. Hence 
the percentage of clean product from any particular coal determines 
the quality of the product. Results are set out to show this varia- 
tion, and the quality of the remainder is also indicated. For the sake 
of simplicity only two products are given, but the question of whether 
two or three products should be made must be decided in particular 
cases when the specific requirements can be taken into consideration. 

The coals tested may be divided into five classes : 

I. Coking coals of Jharia, Bokaro and Barakar. 

II. Non-coking coals of the Raniganj district. 

III. Coking Tertiary coals of Assam. 

IV. Non-coking coals of the Central Provinces, Bihar and Orissa. 

V. Non-coking Tertiary coals of the Punjab and the North- 

West Frontier Province. 

Coals which have not yet been tested will probably fall into one of 
these five classes. 

I. Coking coals of Jharia, Bokaro and Barakar. 


These are coking coals from Jharia, Giridih, Bokaro, and the 
Barakar area of the Raniganj field. 

Typical analyses are as follows : — 


Asli 



15 

20 

25 per cent. 

Moisture 


, , 

10 

0*8 

0-6 „ 

Volatile Matter 


, . 

24 

23 

22 

Fixed Carbon 

• 

• 

60 

56 

52 


Jharia. 


Results obtained from face samples, representative of run-of 
mine coal, are set out below : — 

Ref. No. 236. “17 Seam ” Jharia area. Ash 12-7 per cent . 


Clean product . ^ 

Woight 

Ash 

60 

7-8 

70 

8-4 

75 

8-8 

80 

9-2 

85 

9-7 

90 por cent 

10-2 „ 

Remainder . ^ 

Weight . 

Ash 

40 

20-1 



20 

20-7 

15 

29-6 

10 per cent. 

36-2 „ 
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Ref. No. 1067. “ 15 Seam," Jharia area. Ash 136 per cent. 



w 

• 

f 

Weight . 

60 

70 

75 

80 

85 


Clean product . < 







60 poi cent. 

L 

Ash 

6-6 

m 

7-6 

8-0 

8-4 

" i 

«■* 

Remainder . < 

Weight . 

40 



20 

1C 

10 per cent. 

\ 

Ash 

24-1 



360 

43-3 

53-2 


Ref. No. 601. “ 15 Seam" Jharia area. Ash 14-5 per cent. 


Clean product 

Weight . 

Ash 

60 

9-7 

70 

10-4 

73 

10-8 

80 

11-3 

per wilt. 

no „ 

r 

Weight . 

40 

30 

, 23 

20 

15 per cent. 

Remainder . .< 







\ 

Ash 

21-7 

241 

20-0 

27-3 

31-0 

Ref. No. 237. 

“ 18 Scam," 

Jharia area . Ash J6-o pr cent. 

f 

Weight . 

60 

70 

73 

80 

S"> pci cent 

("lean product .< 







1 

Ash 

9-4 

10-5 

111 

11*6 

12 2 

r 

Weight . 

40 

30 

25 

20 

15 pel cent. 

Remainder . .< 







\ 

Ash 

26-7 

29 -8 

31*8 

350 

39 

Ref. No. 438. 

“ 14 Seam," 

Jharia area. Ash 10-6 'per end. 


Weight . 

, 

60 

70 

75 

80 | 

| 85 per cent 

Clean product 





i 

i 

\ 

Ash 

10-1 

10-7 

111 

11-5 

121 „ 

. f 

Weight . 

40 

30 

23 

20 

15 per cent. 

Remainder • , < 







\ 

Ash 

20-3 

30-4 

331 

37*0 

42-0 m 


D 
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Ref. No. 437. “12 Seam ” Sijua area . Ash 17*0 per cent. 


Clean product 

Weight . 

Ash 

00 

10-8 

70 

11-5 

75 

11-9 

80 per cent. ‘ 

12-4 „ 

Remainder . 

Weight . 

Ash 

40 

26-3 

30 

29-8 

as 

32-3 

20 i^er cent. 

35-4 „ 


Ref. No. 643. “ 16 Seam” Jharia area. Ash 17-9 per cent. 


Clean product .< 

Weight 

00 

70 

H 

80 per cent. 

1 

Ash 

10-2 

117 

m 

13*4 „ 

Remainder . .< 

Weight . 

40 

30 

25 

20 per cent. 

1 

Ash 

300 

32-7 

33-8 

35-4 

Ref. No. 1049. “ 13 is 'earn,” 

Jharia 

area. Ash 18-0 per cent. 

r 

Weight . 

00 

70 

75 

80 per cent. 

Clean product .< 






1 

Ash 

10-5 

11-5 

120 

12-7 „ 

Remainder . .< 

Weight . 

40 

30 

23 

20 per cent. 

1 

Ash 

i 

29-3 

33-2 

30-0 

39'2 ,, 

Ref. No. 1068. "14 Seam” 

Jharia < 

%rea. Ash 18-2 per cent. 

Clean product , *T 

IBM 

00 

70 

D 

80 per cent. 

l 


11-6 

12-0 


13-8 „ 

Reruaiiider . . S 

Weight . 

H 

30 

25 

20 per cent. 

l 

Ash 

■ 

31-3 

33-2 

35-8 
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Ref. No. 604. “ 11 ” and “12 Seam,” Jharia area. Ash 

19 0 per cent. 


Clean product 

C Weight . 

L Ash 

00 

12-3 

70 

13-2 

75 

13-7 

80 per cent. 

U-3 „ 

Remainder . 

f Weight . 

40 

30 

25 

20 per cent. 


\ Ash 

20 1 

32-3 

35 0 

37-8 

Ref. No. 

. 1045. " 13 Scam” 

Sijua area. Ash 19*4 per cent. 

Clean product 

r Weight . 

00 

70 

75 

80 per cent. 


\ Ash 

12-3 

13*3 

13-S 

14-5 

Remainder . 

r Weight . 

40 

30 

25 

20 per cent. 


\ Ash 

301 

330 

30-2 

30*0 

Ref. No. 

430. “ 18 Siam” 

Sijua area. Ask 19*9 per cad. 

Clean product 

r Weight . 

00 

70 

75 

80 per cent. 

\ Ash 

13*1 

11-5 

■HI 

150 

Remainder . 

f Weight . 

40 

30 

25 

20 per cent. 


\ Ash 

301 

32-5 

340 

35-9 

Ref. No. 

603. “ 13 Seam” Jharia area. Ash 20-1 per cent 

Clean product 

f Weight . 

00 

70 

75 

80 per cent. 

Ash 

11-9 

12-8 

13-3 

3 3*0 «♦ 

Remainder . 

r Woigiit . 

40 

30 

2 > 

20 per cent. 


\ Ash 

32-4 

371 

40*5 

4 3 -0 ft 


D 2 
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Ref '. No. 571 . “ 16 Seam,” Sijua area. Ash 21-1 per cent . 




00 

70 

75 

80 per cent. 

Oloan product 

^ Weight. . 
^ Ash 

14-3 

15*6 

1G-3 

17-2 



40 

30 

25 

20 per cent. 

Remainder . 





mSm 

31-3 

33 o 

35-0 

30-8 

Ref. No. 

60S. “ 70 Scam f 

Jharia 

area. Ash 21*8 per cent. 


mm 

00 

70 

75 

80 per cent. 

Clean product 

mmm 







17-3 

17-9 

18-4 


r Weight . 

40 

30 

25 

20 per cent. 

Remainder . 

A 





L Ash 

301 

32-3 

33-5 

35-4 

Ref. No. 

552. “ 16 Seam” Jharia area. Ash 22-4 per cent . 


f Weight . 

00 

— 

1 

80 per cent. 

Kean product 

A 



mm 


L Ash 

IKS 



15-9 


r Weight . 

40 

30 

25 

20 per cent. 

Remainder . 

A 






L Ash 

38-3 

42-8 

45-5 

48-4 

Ref. No. 

1050. “14 Seam,” 

Sijua area. Ash 23-4 per cent . 

Clean product 

C Weight . 

00 

70 

75 

80 per cent. 

\ Ash 

155 

16-8 

17-4 

18-0 


f Weight 

40 

30 

25 

20 per cent. 

Remainder . 

A 






h Ash 

35-3 

38-8 

41-3 

45-0 M 
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The above results are from face samples, representative of mn- 
of-mine coal, and are arranged in the ordei* of increasing ash -con tent 
of the coal. Some seams are more homogeneous, and, therefore, less 
amenable to cleaning than others. Run-of-mine coal of many 
seams, of quality up to about 20 per cent, ash, is capable of 
being cleaned to give a large product of a quality suitable for 
coking and a correspondingly small remainder of practically no 
value. Run-of-mine coals of more than 20 per cent, ash, because 
of their inferior constitution, are generally incapable of giving a 
large percentage of a product suitable for coking, and in those cases 
preferential crushing of their better constituents is of great importance. 

Preferential crushing of vitrain and clarain. 

During mining and subsequent handling, coal breaks along bedding 
blanes, along cleavage planes, and other directions of fracture'. The 
hetter constituents, vitrain and claiain, are more* friable than the* 
parder and inferior durain. Vitrain is also frequently intersected hj 
joints. For these reasons nearly all the* tract uie*s pa railed 1o the 
bedding planes of the coal are through bands oi a it i ;i i?i . T I cnee 
the slack of run-of-mine coal contains a huger peioeutago of the 
better constituents than does normal nm-of-mine coal from the same 
seam, and for this reason it is more amenable u> cleaning. This is 
shown by the following results of flotation tests. 

Ref . No. 3. “ 14 Scam ” Jhgria area. Rvn^fmin e. Ash /<rf> yrreevt 



f Weight . 

00 

70 

SO |)fT<enf. 

Clean product 

\ Ash 

9-8 

10-7 

11-7 


f Weight . 

40 

30 

| JO pOf <Tljf. 

Remainder 


27-0 

31*2 

1 


’ \ Ash 

24-3 
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Ref. No. 213. “14 Seam ” same colliery as above — \ inch Slack. 

Ash 13*1 per cent. 


f Weight . 
Clean product .< 

L Ash 

00 

7-4 

70 

8-2 

80 

9-3 

90 per cent. 

10-7 

f Weight . 

40 

30 

20 

10 per cent. 

Remainder . .< 





L Ash 

21-0 

24*6 

28-3 

34-7 „ 


Ref. No. 6. “ 17 Seam ” Jharia area. Rnn-of-mine. Ash 18-5 

per cent. 



00 

12-4 

H 

80 percent. 

140 

( Weight . 

40 

30 ] 

20 per cent. 

Remainder . .\ 




L Ash 

27-0 

30-9 

1 

3G-5 


Ref. No. 218. “17 Seam” same colliery as above — £ inch Slack . 

Ash 16*1 per cent. 


f Weight . 
Clean product , < 

L A«h 

GO 

7-5 

70 

8-4 

80 per cent. 

100 

i 

I Weight . 

40 

30 

20 per cent. 

Remainder , .< 




L Ash 

29*0 | 

34*1 

400 
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Ref. No. 821. “ 16 Scam,” Sijva area. Face sample. Ash 18-7 

per cent . 


Clean product 


(to 

10-5 

70 

12-1 

n 

80 ]HM (Tilt. 

13-7 „ 

Remainder . 

RB9 

40 

30 

25 ] 

20 pei it nt. 


IBB 

3 1 -0 

34 l 

3G0 

38-7 


Ref. No. 820. “ 16 Seam” same colliery as above — \ inch Slack . 

Ash 14-0 per cent . 



00 

7-0 

m 

75 

8-4 

SO 

9 0 

85 per rent 

9-7 

f Weight . 

Remainder . 

40 

30 

25 

20 

1 5 per rent. 

k Asli 

25-8 

291) 

32-8 

30-5 

41-7 


These tests show that — 1 inch slack, i.r., the portion of the run-of- 
mine coal which will pass through a screen of J inch aperture, is 
more amenable to cleaning than the aggregate run-of-minc coal 
from the same seam. 

From the above results it will be seen that the practice of using 
slack for brick burning or as boiler fuel and, frequently at the same 
colliery, of crushing run-of-mine coal for coking is wrong. Slack 
should be cleaned for coking. 

This preferential crushing of the better constituents can he 
carried- a stage fuither. The — 1 inch slack produced during mining 
may be about 10 to 15 per cent, of the coal mined. Coals which aie 
not sufficiently amenable to cleaning to be commercially ('loanable 
as run-of-mine coal may be utilized in the following niannei. hurthir 
preferential crushing may be obtained by breaking the run-of-mme 
coal to about 1-J inch in a toothed roll type of crusher. lc ( ^ l isiec 

coal, screened on say \ inch, will give rubble ( 11 hich, -\ >> mc 1 

suitable for boiler firing, and “ fines ” ( — 1 inch) which may >c < (ane< 
for coking. Results obtained in this manner from a tram oa 
cut as a face sample are given below : 
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Ref. No. 552. “16 Seam," Jharia area. Run-of-mine, unpicked. 

Ash 22-4 per cent. 

Crushed to -1$ inch, screened on 1 inch aperture screen, this 





Weight 

Ash 




per cent. 

per cent 

Clean 

— 1£ inch, 

+ 1 inch 

37-2 

211 

Reject 

— 1 1 inch, 

+ 1 incb 

5-2 

57-8 

9 

# § 

— 1 inch 

57-0 

201 


Rubble, hand-picked . { Rejpot _ y inch) + j inpb 5 . 2 r>7-8 

Fines (Ref. No. f>51) -lineh G7-G 201 

Crushed to — inch, screened on £ inch aperture screen, the 
same run-of-mine coal, Ref. No. 552, gave the following products : 




Weight 

Ash 



per cent. 

per cent. 

Clean 

— 1 1 inch + J inch 

57-3 

214 

Reject 

— 1 J inch + 1 inch 

5-2 

57-8 


. . — & inch 

37-5 

19-2 


i I*!-. i vviean — j men -t- z men ut w o 

Rubble, hand-picked . J , f., K 0 

(Reject — 1} inch + 1 inch 5-2 57-8 

Fines (Ref. No. 550) . . . - 4 inch 37-5 19-2 

It will be noted that hand-picking of material smaller than 1 
inch has not been attempted, and that the analysis of the material 
picked out, ash 57*8 per cent., is an indication of the fact that there 
is sufficient difference in the appearance of the clean rubble and the 
rejected pieces to allow of picking by unskilled labour. 

The word “ fines ” is used in the special sense of meaning the 
portion of the crushed run-of-mine coal which will pass through a 
screen of the aperture indicated. It will be noted on page 236 that 
a similar product from uncrushed run-of-mine coal is called “slack”. 
Hence, fines is made up of slack plus small material produced by 
mechanical crushing subsequent to mining. 

Tests have been done on both 1 inch and £ inch fines for com- 
parison. The greater cleanability of fines is shown by the following 
results of tests ; — 

Ref. No. 552. “ 16 Seam” Jharia area. Run-of-mine , unpicked. 

Ash 22*4 per cent. 


Clean product 


Remainder . 


Weight . 

00 

70 

75 

80 per cent. 

Ash 

11-8 

13-7 

14-7 

15-9 

Weight . 

40 

30 

25 

20 per cent. 

Ash 

38-3 

42-8 

45-5 

484 
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fie/. No. 551. -1 inch Fines. See p. 238. Ash 20-1 per cent 


Clean product 

Weight . 

Ash 

00 

10’2 

70 

11-8 

7,7 

12-7 

80 

13-8 

N!) per cent. 

1 1-9 „ 

Remainder , 

Weight . 

Ash 

40 

,14 -9 

30 

39-5 

25 

42-3 

H 

l-~i per 

»!>•:< „ 

Ref. No. 550. inch Fines. See p. 238. Ash 19-2 per cent. 

Clean product 

Weight . 

Ash 

GO 

9*5 

70 

11-0 

75 

11-7 


1 85 per end. 

13-2 „ 

Remainder . 

Weight . 

Ash 

40 

33-8 

30 

38-4 

25 

41-7 

20 

4(1-0 

in pn i'i'iij. 

r.:i-2 „ 


These results show that a seam, which may not be commercially 
cleanable as run-of-mine coal, may be crushed to give rubble for 
boiler-firing or for general purposes, and fines cleanable for coking. The 
tests done are sufficient to prove the applicability of the suggestion. 
Further details, such as the amount of crushing to be done and the 
mesh of the screen to be used for separating the rubble 1 and fines, 
may be determined by further tests in special cases, when the parti- 
cular conditions and the financial details of the proposition can he 
taken into account 


Gibirih. 

As Giridih is a small field of good quality coal, samples have 
not been tested. 


Bokabo. 


Kargali Seam. 

The Kargali seam is a coking coal, which is capable ol being 
cleaned as shown by the following results » 
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Ref. No. 356. Kargali Seam,, Face sample. Ash 22-3 per cent. 


Clean product 

Weight . 

Ash 

r>o 

14-4 

GO 

15-8 

70 per cent. 

17-0 

Remainder 

Weight . 

Ash 

50 

302 

40 

321 

30 per cent. 

34-7 


Ref. No. 402. Kargali Seam ( same colliery as above) 
— | inch Slack. Ash 20-6 per cent. 


<1 

Clean product ,-j 

r 

i 

r 

i 

Weight . 

Ash 

50 

9-G 

60 

10-5 

70 

11-7 

75 

12-5 

80 

13-2 

86 per cent. 

141 „ 

Remainder . 

Weight . 

Ash 

50 

31-6 

40 

35-8 

30 

41-4 

25 

45 0 

20 

50-2 

15 por cent. 

57-3 „ 


Ref. No. 815. Kargali Seam , Top Section. Face sample. 
Ash 20‘9 per cent. 



Ref. No. 811. Kargali Seam , Top Section. inch Slack. 
Ash 17*1 per cent. 


Clean product . ^ 

Weight . 

Ash 

m 

CO 

8-0 

70 

9-G 

75 

10-3 

80 

110 

85 per cent. 

11-7 

Remainder . 

Weight . 

Ash 

60 

2G-5 

40 

29-8 

30 

34-6 

25 

37-5 

20 

41 -5 

; 

1 5 per cont. 

470 „ 
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Kef . No . 817 . Kargali Seam , Section . JV/rr sample. 

Ash 25-2 per rent. 



{ Weight . 50 5 

Ash . 11 2 1 


GO 70 7f 


SO |M*i cm nl . 


2-7 14*3 151 ll*o 


f Weight . 50 40 30 25 20 !»<■. < < nt. 

Remainder . ^ 34 . 4 38 . 0 42-0 45-8 50 0 „ 

The above results show that slack from the Kargali seam is 
amenable to cleaning. The clean product from the Kcrg.l, coal 
has been made into coke of excellent quality. 


Bermo Seam. 

The coal of this seam is very homogeneous Heavy liquid 
separation shows that it is incapable of being c ean 

BARAKAR ABBA OF THE RANIGANJ FIELD. 

The coals obtained from the neighbourhood of Barakas rjn^tm 
Raniganj field, have a moisture content of less r< J « 1 }(>1(|W 
and are coking. Results of tests on face samples n 

^ * at 


Clean product 


Kemainder 


r Weig] 
\ Ash 


ight . 50 


70 

75 

SO 

111 

11-5 

11 s 

30 

25 

20 

20-7 

21-5 

22 S 


85 ]*ch ‘’‘‘lit. 


15 pci t( i*1 
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Ref. No. 258. Ramnagar Seam. Ash 13-6 per cent. 


Clean product 


Remainder . 



60 

70 

75 

80 

85 per cent. 

7-6 

8-6 | 

9*2 

9-8 

10-5 „ 

40 

30 

25 

20 

15 per cent. 

22-6 

26*3 

20-8 

28-8 

3M 1 1 


Ref. No. 260. Ramnagar Seam. Ash 16-7 per cent. 


Clean product 


Remainder 



f Weight . 
Ash 


60 


75 

80 per cent- 

10-8 

12-0 

12-5 

131 „ 

40 

30 

25 

20 per eent. 

25-6 

27-7 

29-3 

31*1 


II. Non-coking coals of the Raniganj field. 

A typical analysis of coal from the Barakar stage of the Damuda 
series in the Raniganj field is : — 


Ash 

Moisture 
Volatile Matter 
Fixed Carbon 


17 per eent. 
4 
33 
46 


Very few samples from these beds have been tested. The coals 
which have been examined are non-coking and are incapable oi 
yielding coking products. On account *of the fairly high calorific 
values of the inferior constituents of the coals, cleaning for general 
purposes is not likely to be profitable. 

III. Coking Tertiary coals of Assam. 

The Tertiary coals of Assam are coking. They have very low 
ash contents, and their chief impurity is sulphur. A typical analysis 
of the coals is as follows : — 


Ash 

Moisture 
Volatile Matter 
Fixed Carbon 


2 per cent. 
1 „ 

44 „ 

63 


Sulphur 


2 per cent. 
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The occurrence of the sulphur has been investigated R j 8 
found to be fairly evenly distributed throughout the coal substance 
This is shown by the following results of heavy liquid separation •- ‘ 


Ref. No. 401. 


Specific; 
Gravity ol 
litpiid on 
which it 
floats. 

Specific 
Gravity of 
liquid in 
which it 
sinks. 

Weight, 

piT 

rent. 

Direct . 

Ash, 

per 

cent. 

Sulphur, 

per 

cent. 

c 

Woiglit, 

per 

cent. 

"Uhl 11 LATIN 

| Ash, 
per 

1 cent. 

no. 

Sulphur, 

JUT 

cent. 

1-230 

— 

59-0 

1-5 

m 

59-0 

1-5 

1-18 

1-235 

1-230 

22-0 

1-5 


82-2 

1-5 

1 21 

— 

1-235 

17-8 

3-2 

■ 

100-0 

1-8 

1-25 


The .weights of those portions, separated by liquids of various 
specific gravities, with their analyses, are shown under the heading 
“Direct.” The weights and analyses of those portions obtained in 
the above direct manner, are successively combined in that part, of 
the table headed “ Cumulative.” 

A better separation than the above is not possible by any physical 
process. It is concluded therefore that the Assam coal cannot be 
cleaned. Mix ed with Jharia coal the Assam coal gives a satisfactory 
coke, but the difficulties of mining and the great distance from the 
iron ore deposits are factors which have to be noted when the 
Assam coals are being considered as possible reserves of coking 
coal. 

A specimen sample, Ref. No. 313, from another colliery, u even 
more homogeneous and has the following analysis . 

. , 1-2 per cent. 

Ash . 

1 -2 

Moisture . 

44*3 . 

Volatile Matter „ 

UO'O M 

Fixed Carbon 

1000 


Sulphur 


•2 per cent. 
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IV. Non-coking coals of the Central Provinces, and Bihar 

and Orissa. 


Pencil valley . 

These coals are all of the sub-bituminous, non-coking type. A 
typical analysis is as follows : — 

Ash . 

Moisture . 

Volatile Matter 
Fixed Carbon 


19 per cent. 
0 

29 „ 

46 


The coals contain a very small proportion of vitrain and are 
profusely banded with fusain. Vitrain picked out by hand has the 
following analysis : — 

Ref. No. 359V. 

Ash . 

Moisture . ..... 

Volatile Matter ..... 

Fixed Carbon ..... 


. 0-8 per cent. 

. 10-9 „ 

. 34-5 

. 58-8 


In the test for volatile matter the vitraiu gives a weakly fritted , 
non-swolleu residue. The other constituents of the coal are entirely 
non-coking. Hence the coal is incapable of being cleaned to yield 
coking products. The constitution of the coals is shown by the 
following results of heavy liquid separation : 


Ref. No. 359. Face sample , Asli 20*8 per cent. B. Th. U. 

10,500. 


Specific 
Gravity of 
liquid on 
which it 
floats. 

►Specific 
Gravity of 
liquid in 
which it 
sinks. 

Direct. 

f Cumulative 

Weight, 

per 

cent. 

Ash, 

per 

cent. 

B.Th.U. 

Weight, 

per 

cent. 

Ash, 

per 

cent. 

B. Th. U. 

1-50 


65-0 

12-6 

11,700 

650 

12-6 

11,700 

1-57 

1*50 

16-4 

28-4 

9,600 

81-4 

15-8 

11,200 

— 

1*57 

18-6 

42-9 

7,560 

100-0 

20-8 

10,500 


The poorest of the constituents have fairly high calorific 
values. For this reason cleaning for general purposes is not likely 
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to be profitable. Further, the surface pro., cities of +1, 

are such that an unusually large proportion of rcu^ntsT 

to secure flotation of the better constituents. * ‘ 1 d 


Sasii ; Ghugus ; Tvlsi, Bisrmupur 

These coals are all of the sub-bituminous, non-coking type and 
are considered to be not profitably cleanable. 


Talchir. 


The seams being; worked arc of excellent quality. The coal is 
sub-bituminous and is incapable of being cleaned to yield coking 
products. 


Ash . 

Moisture . 
Volatile Mutter . 


Bhuilyar Khad, Daltonyavj . 


lief . No, 


405 . 


J'J-ij ]»ei cent 
(Hi 
.‘HID 


Fixed Cat hon 


I .*{■() 


This is a sub-bituminous coal and is entirely non-coking. 

It is of interest to note that another sample. Kef. No. 400. fiom 
Debi Rai Khad, which is in the same distiict as Rliudyar Khad, 
has a remarkably different constitution and indicates that coal ol a 
more highly bituminous natuic may be found in this area ; the 
analysis of this sample is as follows : — 


Ref. No. 400. 

Ash pel cent. 

Moifctmo . . . . . ■ ...l->> 

Volatile Mutter ” 

Fixed Carbon . . ” 

The coal contains a small proportion of vitrain which is stiongly 
coking. It is not commercially cleanable lor coking because the 
proportion of coking constituents is very small. 


Karanpvra. 

This field was not sufficiently developed to allow of lepiesent.itivi 
samples being taken. Examination of specimens horn Sout i uua 
pura shows that the coal from this portion ol the lie t is 

minous and non-coking. 
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V. Non-cokino Tertiary coals op the Punjab and North-West 

Frontier Province. 


Maidan Range Coalfield, Punjab. 

A typical analysis of coal from this field is given below : — 


Ash . 

MoiBturo . 
Volatile Matter 
Fixed Carbon . 


0 per cent. 


4 

43 

47 


9 » 

»* 

M 


Sulphur ... 4 per cent. 


100 


Results of heavy liquid separation are as follows 


Ref. No. 645. Face Sample. 


Specific 
Gravity of 
liquid on 
which it 

floats. 

Specific 
Gravity of 
liquid in 
which it 
sinks. 

| Direct. , 

Cumulative. 

Weight, 

per 

cent. 

Ash, 

per 

cent. 

Sulphur, 

per 

cent. 

Weight, 

per 

cent. 

Ash, 

per 

cent. 

Sulphur, 

per 

cent. 

1-40 


88-4 

1*9 

"i 

88-4 

1*9 

'I 





y 4*0 



y 4-o 

1*60 

1-40 

01 

0-0 

J 

94-5 

21 

J 

— 

1*50 

5-5 

34-0 

15-0 

1000 

4-0 

4'6 


These figures show that even the better constituents of the coal 
contain a fairly large proportion of sulphur, lienee no cleaning 
process can give a product containing appreciably less sulphur than 
does the run-of-mine coal. The coals are non-coking. 

Eastern End of Salt Range , North-West Frontier Province . 

Seven samples from this field have the following mean 
analysis i — 

Ash . o ....... . 23*0 per coni 

Moisture ......... 5*0 „ 

Volatile Matter 34*6 „ 

Fixed Carbon 36*8 „ 


Sulphur 


4*6 percent.’ 


1000 
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The coals are sub-bituminous and are entirely non-cokin- 
Results of examination by means of heavy liquid separation of\ 
typical sample are set aut below : — 


. Ref . N o. 647 . Face saynjile. 


Specifio 
Gravity of 
liquid on 
which it 
floats. 

Specific 
Gravity of 
liquid in 
which it 
sinks. 


Direct. 


( \ iUlILATl Vli 

Weight, 

per 

cent. 

Adi , 
per 
cent. 

Sulphur, 

per- 

cent. 

Weidif, 

per 

cent. 

A-l». 

pci- 

cent. 

Sulphur, 

pei 

c out. 

1-50 

— 

09-2 

7-0 

1-8 

1)9-2 

7-<i 

l-K 

1-57 

1-50 

4-2 

25-7 

2-8 

73-4 

SO 

1 9 

— 

1-57 

20-0 

58-7 

11-8 

1 00-0 

21-9 

4-5 


This result shows that the constitution of the coal allows of a 
useful amount of cleaning being done. Flotation tests indicate that 
the coal may be cleanable, but that the consumption of reagents will 
be exceptionally large because of the nature of the surface properties 
of this type of sub-bituminous coal. For this reason cleaning may 
not be profitable and the necessary research lias not been undertaken. 

The present relative importance of the coals dealt with in this 
paper can be gauged from Tables 6 and 7 from Ihe Records ol the 
Geological Survey of India, Vol. LV, pp. 174-175, which give the 
outputs of Gondwana and Tertiary coal in India respectively. 


Cost of treatment. 

The following estimates of costs have been prepared from data 
supplied from England suitably amended to suit Indian conditions. 
The operating charges include potver at 0*5 anna per unit, labour, 
supervision, flotation reagents, renewals, amortization, and royalty 
to Messrs. Minerals Separation, Limited. The figures are for a arg< 
plant designed to treat run-of-inine coal giving a clean pro uct 
dewatered for coking. For simplicity it has been assume tiat ie 
remainder, or tailings, will be worthless, and that all cos s ^ are 
charged to the output of clean product, 
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Cost of feed. 
(Rupees per ton.) 


50 

00 

05 

70 

75 

80 


Weight per cent of Clean Product. 


Cost of Clean Product. 
(Rupees per ton.) 


85 


3 . 

7-0 

0-4 

0-0 

— 

5-3 

4-9 

— 

4 . 

9-0 

8-1 

7-5 

7-1 

0-6 


5-9 

5 . 

11-6 

9-7 

9-1 

8-5 

8-0 


7-1 

6 . 

— 

11-4 

]0-0 

9-9 

9-3 

8-8 

8*3 

7 . 

— 

— 

12-1 

11-4 

100 

10-0 

9-5 

8 . 

— 

— 

— 

12-8 

120 

11-3 

10-7 

9 . 


— 

— 

1 

13*3 

12-5 

1 J -8 


A comparison of the advantages to be gained by cleaning, and the 
costs of treatment, is now possible. The ash figures given in the 
results of flotation tests may be replaced by values in rupees per ton 
and the figures so obtained may be compared with the table of 
estimated costs given above. It will be seen that if a coal is cheap 
and/or capable of yielding a large percentage of clean product, 
treatment may be profitable. Certain of the Indian coals fulfil 
these conditions. It is hoped to publish further information on 
the whole question as work developes. 

Sampling is of very great importance. Although not given in 
this paper all data relative to the sections of the seams have been 
noted. 

All the recorded results of analyses are from tests done in the 
laboratory of the Geological Survey of India by Babu Dulal Chand 
.De. Calorific values given on page 244 are calculated by Goutal’s 
formula from the proximate analyses and are sufficiently accurate 
for the purpose. Typical analyses are from several samples and are 
intended to show the differences between the different types of coals. 

I wish to express my thanks to Messrs. Minerals Separation, 
Limited, and to Messrs. Villiers, Limited, their agents in India, 
for permission to publish this paper ; to the several Companies who 
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have given valuable assistance in the field work connected with 
this investigation; and to Dr. Pascoe, Director of the Geological 
Survey of India, for his appreciation of the possible impoitance 
of this work and his very considerable help in making arrange- 
ments for the use of the laboratory in his charge. 
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Submarine Mud Eruptions off the Arakan Coast, 
Burma. By J. Coggin Brown, OB.E., D.Sc., Superin- 
tendent Geological Survey of India. (With Plate 17.) 

INTRODUCTION. 

O N the charts of those parts of the eastern shores of the Bay of 
Bengal, known as the Arakan coast, the following caution to 
navigators appears : — 

“Mud volcanoes, which occur in the Rea, frequently raise islets which may 
remain above water for some time or quickly sink, leaving dangerous shoals in 
their places, and a constant and careful look-out is necessary when navigating this 
coast.” 

The mud volcanoes of Ramri and Cheduba Islands were first 
gystematically investigated by F. R. Mallet 1 in 1878, and a compre- 
hensive summary of his account has been given by R. D. Oldham 
in the second edition of the Manual of the Geology of India. 

Underlying the shallow waters of the eastern shores of the Bay 
of Bengal and stretching north and south of the islands already 
mentioned, there are other localities from which gas, oil and mud 
are ejected from time to time, sometimes quietly and without any 
marked disturbance, but, occasionally, with explosive violence, 
recalling the spasmodic paroxysms of the Cheduba mud volcanoes 
which distinguish them from others found elsewhere in the oil- 
bearing regions of Burma. 2 

In the words of Dr. E. H. Pascoe 3 , — 

“ It cannot be too emphatically denied that in Burma the so-called 
“mud volcanoes” have anything whatever to do with volcanic phenomena. 
They are entirely due to the escape of gas, the mud and rock fragments being 
purely accidental accompaniments, and constitute a perfectly normal part of the 
hydrocarbon occurrences in the * oil-belts’. There is every gradation between a 
small insignificant oil or gas seepage and the conspiciuus mounds or cones like 
those on the Arakan Coa^t, whose terrific outbursts afford some excuse for their 
having been mistakenly attributed to volcanic disturbance.” 

1 F. R. Mallet : “ The Mud Volcanoes of Ramri and Cheduba” ; Rcc., (Jeol. Surv . liid., 
XI, pp. 188*207, (1878). 

a R. D. Oldham : “ A Manual of the Geology of India,” pp. 20-22 (1893). 

H. Pascoe: “ The Oil Fields of Burma”; Mem.,Geol. JSurv, Ind ., XI, p. 211, 

( 1912 ). 
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Coggin Brown : Submarine Mud Eruptions. 

The eruptions of the submarine mud volcanoes {rive rise to the • 
new islands which appear at intervals off the Arakan coast and add 
to the ordinary perils of these seas. 

Apart from the desirability of recording the occurrences for the 
benefit of navigation, they are or great interest from other points of 
view, especially for the light they throw on the geology of this part 
of the Bay of Bengal. To quote Dr. Pascoe again, — 

“ Their latitude and longitude, for instance, would fix points of probable 
antiolinal cr<‘8t«. The time of the year at which thoy occur and even the state 
of the tide probably have some bearing upon the underground condition* giving 
rise to the eruption*. Samples of the eject ament a aie of course useful, csp< < ially 
if they should happen to b<* fos piliferous, since they might be recognisable frag- 
ments of known types of rock.” 1 

To these suggestions may be added others, such as the vexed 
question of the means by which the emitted hydrocarbons occasionally 
become ignited and give rise to fiery eruptions far out at sea, and 
the connection, if any, which exists between the times of eruption 
and seismic disturbances elsewhere, for although in their origin they 
are not associated, contrary to public opinion, with either volcanoes 
or earthquakes, it has been suggested that the convulsive outbursts 
are sympathetic responses to seismic disturbances, that an earth- 
wave may, in fact, act as a hair trigger and detonate the underlying 
unstable system in which the “ mud volcano” is initiated. 

In 1885, Mallet published a list of the eruptions which had 
taken place up to that date. 2 A later one happened on Cheduba 
Island on 3rd July, 1880. 3 From that time until October, 1893, 
there arc no records of any other disturbances of the group. 
Accounts of later eruptions have appeared in tin* Ifccords trow time 
to time until 1912. 4 


iE. H. Paacoe. “The Oil Fields of Burma”; Mem., Geol. Svit*. hid., XI, p. 189. 

mi *F. R. Mallet, “ On the alleged tendency of the Arnknii Mud j bu "‘ 

into Eruptions most frequently during the Bains’ ; Re(.,Geol. > hiv. w , » 

124 s 1 R’aMaiiot : “ Notice of a Fiery Eruption from one of the Mud Volcanoes of 
Oheduba Island, Arakan Rec., Geol. Surv. Ind., XIX P- "(» , ( /• . Coast, 

VI. Coggin Brown: “ Recent Accounts of the Mud Vo loanee- of 1 :he Ar ^ m l,o. t 
Burma” ; Rec, Geol. Sure. Ind., XXXVIT, ™. 204-27 , 19* 

of a Mud Volcano in the Straits of Cheduba, Arakan ( oast , l ' a , a ' C 0 ’ (T y and „. ay , 
Ind., XLTI, pp. 54-50,(1912); “Eruption of a . ro b.a.ri. c ' « Y Jy 

Arakan Coast, Burma.” Rec., Geol. N«rr. /nd , X . I A'cc., 6ei (, 

Eruption of a Mud Volcano on Foul Island, Araka 

tiurv. Ind., XJ.fl, p. 279, (1912). 
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In addition to these an account of a submarine eruption off 
Ramri Island, which was actually witnessed from the deck of a passing 
steamer, has been given by Dr. Pascoe. 1 

From 2nd March, 1912, the date on which the mud volcano 
situated on the submerged reef to the south of Cheduba, known as 
the Hlaing-bank-kon or as the “ Drunken Sailor Rocks,” burst into 
activity, until 1st May, 1914, when an islet appeared above the 
level of the sea to the south of West Baronga Island, and from that 
time until the 14th November, 1923, conditions appear to have 
been quiescent, or, if any eruptions have taken place, they have 
failed to attract attention, which is unlikely. It now remains to 
bring these accounts up to date by relating the narratives 
of observers. They are prefaced by the one which has already been 
given in part by Dr. Pascoe, but which has not yet appeared in the 
Records, while the Memoir in which it is reproduced is now out of 
print. 


Submarine Eruption of 30th September , 1908 . 

On the 8th October, 1909, the Marine Department of the Govern- 
ment of India in Simla issued the' Miscellaneous Notification 
No. 1318-M., being a copy of a telegram from the Secretary to the 
Government of Burtna, to the Secretary to the Government of 
India, Marine Department, No. 201 -C., dated Maymyo, the 0th 
October, 1909. The notification is given below : — 

“ Following telegram received from Port Officer, Akyab. Begins. Commander, 
8. S. Katoria, reports witnessed a great voleanic upheaval approximate latitude 
nineteen dash twenty-one and one-fourth longitude ninety- three dash twenty-two. 
first upheaval five thirty-five P.M., second five fifty p.m. thirtieth stop each 
lasting two to three minutes. Ends” 

On the 23rd November, 1909, Commander A. R. W. Handcock of 
the British India Steam Navigation Co.’s R. M. S. Katoria kindly 
forwarded the following account of these occurrences to the Director, 
Geological Survey of India : — 

4 4 On the afternoon of the 30th September, ] 909, whilst on a voyage from Rangoon 
to Kyaukpyu, I observed a remarkable volcanic upheaval in latitude 19° 21 j' 
north and longitude 93° 22', an account of which may, I think, prove interesting 
to your Survey Department. The circumstances are as follows : — On the after- 
noon in question I was steaming up the coast at about 11£ knots an hour on a N. 
by, B. course, weather fine with passing clouds, and a light S. W. wind, when at 


1 B* H. Pasooe *. “ The Qil Fields of Burma ” ; Me rp. f Oeol. Surv. lnd., XL, p, 197. 
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5-30 P.M. suddenly there was a disturbance riaht ahead ,„„i „i.„ . r 
The disturbance at first resembled the thick black smoko of a ste« 6 dl / lant J 
horizon ; this was quickly followed by clouds of steam somewhat resembling t 
view of a waterspout m the making ; and almnt. an p 1 


view ot a waterspout m tuo making ; and about 20 seconds a 
of water and huge black masses of mud which were so clearlv drfinJ? ■ , 

that they resembled great rocks being thrown up in 

to bo an entire rocky island being thrown up out of the bed of the ocean T h ! 
lasted about two minutes, when it rapidly subsided, leaving the suiter muddy and 
discoloured round the scene of the upheaval. The height to which the imheav.il 
reached was about 200 feet above the sea, and the length from east to went about 
1,500 feet. These measurements are very nearly correct, asthcie was a steamer 
nearer the upheaval than I was myself, and as J was able to precisely place the 
position of tho volcanoes, I was therefore in a position to judge dimensions by 
comparison. At 5-50 r.M. a second upheaval took place also lasting about two 
minutes, which was similar to the first one and in the same place, though the length 
from east to west of this, the second eruption, was about 1 ,000 feet only. The depth 
of water at the spot is about 13 fathoms. After the upheavals the wind in the 
vicinity dropped to a calm, though after steaming some 8 miles out to sea, the light 
S. W. wind set in again. 

Tho clearly defined edges of the black mud as distinct from and not mixed with 
the surrounding water can, T believe, bo accounted for by the fact that petroleum 
oxists in more or less quantities about this part of the Burma coast, and the mud 
was probably saturated with oil. 

The force represented to force up such a large body of mud and water from some 
80 feet below tho surface of the soa to 200 feet above the surface of the sea must 
have been very great.” 

Submarine outbursts of this character and extent have seldom 
been actually witnessed at the moment before. A search through 
the old records from 1843 onwards reveals the fact that although 
flames and their reflections from banks of clouds have been seen, 
both from the mainland and from the sea, although mud islets 
of varying sizes, wdth and without active craters, have been observed, 
this is the first occasion in which the actual process of a violent 
eruption at sea has been watched Jrom start to finish. There are 
several accounts of eye-witnesses of eruptions of the mud volcanoes 
on land of course. 

In one particular, Commander TlandcocVs narrative recalls that 
of an earlier observer. In the early hours of lblh December, IdOb, 
a very severe submarine eruption of a mud volcano took part in 
latitude 19° 0' 6" N., and longitude 93° 24' 20" E., 8? miles ni a north- 
west by north direction from the north-westernmost point o u 

Island. Four and a half miles south-east by south from the si e 
lies Beacon Island, and it so happened that Mi. >- ■ awso ’ . . 
Inspector of Light Houses to the Government of Burma, was 
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island at the time. He observed the new land at about 7 a.m. 
in the morning and “ about 9 a.m. noted black smoke in two jets 
like that of a steamer in the distance, and these gradually turned to 
white steam issuing in one enormous £ cumulus ’ the whole length 
of, and above, the island. Later, huge volumes of black mud and 
water “ spouting up into the air to a height of what must have been 
hundreds of feet ” were seen. 1 Commander Handcock’s report 
mentions thick black smoke recalling a steamer on a distant horizon, 
followed by clouds of steam and then by the eruption of water and 
black mud. The only material differences in the two occurrences 
are that the preliminary eruptions, which gave birth to the island 
on 15th December, 190G, were not witnessed, whereas those of the 
one under discussion were not large enough to raise an islet above 
sea-level at all. 


Submarine Eruption about 1st May , 1914 , off West Baronga Island . 

On May 4th, 1914, a notification was issued by the Marine 
Department in Rangoon, stating that an active mud volcano had 
appeared in latitude 19° 40' N. and longitude 93° 02' 15" E. Its 
height on May 1st was about 30 feet and its length about 1 cable, 
and it showed two summits. Its position was off the long island 
of West Baronga, near Tiger Point and apparently on the track of 
vessels between Kyaukpyu and Akyab. 

Copies of the notification appeared in the Indian newspapers 
of May 5th, followed by more detailed accounts on the 6th and 8th 
of May. 

From these it appeared that the island was first sighted from the 
S. S. “ Katoria/’ a vessel belonging to the British India Steam Naviga- 
tion Company, Ltd., on May 1st. No active eruption was noticed, 
but merely an island in a locality where there should have been 
clear water. In an interview with an “ Englishman ” representa- 
tive, which appeared in that newspaper on May 6th, the Commander 
of the 8. S. “ Katoria ” is reported to have made the following 
statement : — 

is From all appearances it is an island, about a mile in extent and from 25 to 30 
feet high. What confirms my conviction that it is an island is its proximity to tl o 
island of Baronga, and I should not be at all surprised if it is found to be a part of 

+ 

1 J. fogein Brown : “ Recent Accounts of the Mud Volcanoes of the Arakan Coast 
Burma. - ’ lie c., Geol. Surv. Ind., XXXVII, pp 209-272,(1908). 
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this island. Another thing that strengthens mv belief is thr. , 

issued from Simla last week, for that report stated that the shook eanmf™ 
thousand miles drstanee, and Baronga Island is just about that distance from 
Simla. Since no other report that would account fo, the shock has been ,n h, 
,t is more than probable that this eruption was the quake recorded on the Simla 
seismograph. 


Later accounts stated that the new mud island, situated about 
8 miles south of Baronga Point, was the first to appear in the region 
for several years, although a number of years previously they were 
of common occurrence. The ii. 1. M. 8. Mayo passed quite close to 
the island on the same day as the 8. 8. “ Kaloria,” and a copy of the 
report from the Officer commanding the former vessel to the Port 
Officer, Akyab, is given below : — 

“ I have the honour to report that a mud volcanic island has appeared to the 
south of Baronga Point in latitude 19° 40' N. longitude 93° 2' 15" E. Height about 
30 feet, length about one cable, in tv o mounds. 

A line of soundings was obtained off the island of 14 fathoms, L. W. 0. K.. from 
a position with the island healing N. 00° E., tiue distance 2A miles, to a position 
with island bearing N. 60° E., true distance 1 mile. Ship's couise being N. 30° W. 
true. The water to the S.-E. ot this volcanic island vas discolouied foi some dis- 
tance, at least a mile or mnie. A heavy suit v as br< aking on the island at the time 
I was passing, and it was also bloving fiom the N.-W. (force about 7). I therefore 
did not lower a boat to make a < lose inspection. 

Suggest that all shipping may be informed at the principal ports.’* 

The island was slowly worn away by the action of the waves and 
tides and finally disappeared, leaving a dangerous shoal. 


Submarine Eruption about November 14th , 1923 , off West Baronga 

Island. 


The Indian newspapers of November Kith, 1923, published the 
following information : — 

“ The Commander of tlio steamer 6 Chakinda ’ reports that au island has hern 
formed approximately 1,000 feet long and 20 to 30 feel high, in a position 8 4 
south and 3 degrees east true from Baronga Point on the spot nun ( u 

Volcano 1914.” 


A reference to the Commander of the S. S. “ t hakinda elicitc 
the reply that he had no further information to ad to is 
telegram. 

At a later date the following report on the occurrence was 
received from Commander A. GL Maundrell, R-I- •> or 
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Akyab. It is a copy of one submitted to the Principal Port Officer 
o i Burma. 

“ The island was examined on November 25th, 1923, and its position fixed as 
being 8-4 miles, 176 from Baronga Point. The island is composed of black mud, 
which, being in lumps, gives the idea of rocks, particularly so at the north and south 
points, whero the washing away process has loft a few pinnacles. The island is 
flat-topped, with perpendicular sides and slight ridge iunning north and south. 
It is now almost circular, of about 600 feet diameter and 20 feet in height. When 
fixing its position, the island was circled round at a distance of J to J of a mile, 
and no sounding of less than 11 fathoms was obtained. The island was also circled 
round in a boat at a distance of not more than 200 yards. The island is washing 
away chiefly from the western side, on which side, at 200 yards distance, soundings 
of 4 fathoms to 7 fathoms were obtained. On the south side the island is steep to 
9 fathoms, close along side on the east side 7 fathoms at 150 yards, and on the 
north side 7 fathoms at 200 yards. Inside of these distances the w 7 atcr shoals ra- 
pidly, and breakers are to be expected. Much discoloured water was passed through 
when circling the island, and this would appear to be chiefly due to the washing 
away process, it being noticed that on the flood this discolouration was mostly to 
the north-east and on the ebb to the westward. It is. T consider, likely that before 
long the island will disappear, leaving a dangerous shoal, as occurred in 1914. 

Owing to the scend of the sea, it was impracticable to land.” 

The Port Officer adds that the island was first discovered by the 

Master of the S. S. “ Chakinda ” on November 14th, 1923, and that so 

far as he could ascertain, there were no eye-witnesses of the eruption. 

The Geological Survey of India is also indebted to Commander 
Maundrell for a tracing of Admiralty Chart No. 1309 showing the 
exact position of the island and details of the soundings 

around it. A comparison of this with the chart itself shows that 

the new island coincides exactly in position with the one which was 
formed on May 1st, J914, and there is no doubt that they were both 
due to eruptions of mud from the same vent in the floor of the sea. 

The prediction that the island would disappear and leave a shoal 
was proved by the receipt of the following wireless message by 
the Principal Port Officer, Burma, on the 29th February, 1924, from 
the Master of the S. S. “ Chantala.” * 

“ bland reported by Master, Chabdina, in position 8*4 miles S. B. true 
from Th >longa Point has now disappeared and there is nothing showing above 
wafer. Breakers mark the position.” 


EXPLANATION OF PLATE 17 . 

Map showing position of mud volcano which eruptod in May 1914 ondNovembor 
1923. From Admiralty Chart No. 1369. 
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Notes on Cretaceous Fossils from Afghanistan and 
Khorasan. By the late H. s. Bion, B.Sc., F.g.s-. 
^Assistant Superintendent, Geological Survey of Indio. 
With an Introduction by J. Coggin Brown. 
O.B.E., D.Sc., Superintendent , Geological Survey of 
India. 


INTRODUCTION. 


(J. C. B.) 

A MONGST the papers left by the late Mr. II. S. Bion at tlietime 
of his lamented death in June, 1915, were a number of notes on 
Cretaceous fossils from Afghanistan and neighbouring legions, which 
it was his intention to bring together into a paper for publication 
in the Records of the Geological Survey of India. Parts of Die 
notes were typed out and finished, others were in manuscript, while 
in one or two cases merely the identification of the fossil itself had 
been made. Before proceeding to give a list of the forms recog- 
nised by Mr. Bion, together with such notes on them as he had pre- 
pared and his conclusions drawn from a study of the fauna, il is 
necessary to point out that the bulk of the collection v'as made by 
the late Mr. (\ L. Griesbach during his deputation with the Afghan 
Baluch Boundary Commission. To these wen* added a few forms 
obtained by the late Sir llenrv Hayden dining his sojourn in 
Afghanistan, and one or two more collected by the late J)i. 
W. T. Blau ford from the neighbourhood of Dora Ghazi -Khan in 
the Punjab. 

In 1887, Griesbach, as a result of the extensive tiaveises under 
taken in earlier years, was able to demonstrate that rocks of (nta 
ceous age are widely spread over Afghanistan and ( enlial Asia 
They form a large part of Afghan Turkistan, ami, to the wist am 
north-west, extend in strips through the Herat piounrc into J 
Eastern Khorasan, where apparently all horizons from t k (ofo 
mian to the Upper Cretaceous Eorogj/ro limestone arc 3 t P 1( ; <]1 e< • 
Elsewhere, the lower portions of the system are missing. 1K ® ^ ‘ 
found Cretaceous strata in great force between t c in 
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and Peshawar, in the south-western prolongations of the Central 
Afghan ranges, and in the Sulaiman Range. In Khorasan and 
Northern Persia, Cretaceous rocks form great ranges and play an 
important part in the structure of the mountain ranges which 
skirt the northern frontiers of Persia. In Central Asia proper, the 
Upper Cretaceous covers a large area and hides nearly all the older 
formations, which appear only in isolated patches where the over- 
lying mantle has been denuded away. To Griesbach, already ac- 
quainted with the Central Himalayas and Kashmir, where Creta- 
ceous rocks are comparatively rare, their vast expanses in the regions 
mentioned were at once arresting and remarkable. His terse des- 
criptions of their prominent features are scattered through a series 
of papers published between the years 1885 and 1887 under the 
general title of “ Afghan Field Notes.” In the first of these, a 
short report on the geology of the Herat province, 1 there are brief 
preliminary notices of the Tir-band-i-Turkistan beds. In the second,* 
which deals with the Herat valley in more detail, and in addition 
with Eastern Khorasan, Griesbach divides the Cretaceous rocks of 
the latter region into a lower and upper group and traces their dis- 
tribution generally. The third paper 3 describes reconnaissances 
carried out between the confines of Afghan-Turkistan and the dis- 
trict of Bamian in Afghanistan, which includes the areas north of 
the Tir-band-i-Turkistan and the Koh-i-Baba to the Oxus valley. 
Herein we find the Cretaceous system divided as follows : — 

Formations. Localities. 

Tir-band-i-Turkistan Range and anti- 
clinals. 

Main mass of the Kara Koh and folds 
betwoen Saighan and Tashkurghan. 

Middle course of the Astar-ab and of 
the Almar Stream. 

Detailed descriptions of the various sections are given, together 
with the following comment on the fauna : — “ The commonest 
fossils found in this group are Exogyra sp. and Janira quinquecostata 
besides numerous others which have not been determined yet.” 
Mr. Bion’s investigations were concerned mainly with these then 


Upper 




Lower 


( White chalk with flints. Inoceramus 
sp., Exogyra sp., many bivalves. 
Thick bods of white limestone with 
Exogyra sp. 

( Clays, shales, shell limestone, and bods 
’ ( with Janira quinquecostata. 




» Rec., Oeol. Surv. Ini., Vol. XVIII, pp. 57—04 ( t S85). 
''Ibid., VoL XIX, pp. 48 — 65 (1886). 

3 Ibid., Vol. XIX, pp. 235-267 (1886). 
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undetermined remains. In the fourth paper,! Griesback considers the 
geology of the country crossed by the Afghan Boundary Commission 
on its return to India across the Hindu Kush and through Kabul, 
while in the fifth “ and last note, we find his general conclusions 
accompanying a geological sketch map of Afghanistan and North- 
Eastern Khorasan, as well as a table in which the Cretaceous rocks 
of Khorasan, Herat, Turkistan and South-Western Badukhshan are 
correlated with those displayed in the sections from Sibi to Kan- 
dahar and in the vicinity of Kabul. 

A quarter of a century later, Sir Henry Hayden’s memoir on 
the ,f Geology of Northern Afghanistan ” was published. 3 Sir Henry 
in his introduction to this work, wrote: — “What little ue know of 
Afghan geology is due chiefly to Mr. Griesbach’s own work in that 
country between the years 1880 and 1888, the scientific results of 
which were published in the Records of the Geological Survey of 
India, Vols. XVIII, XIX, XX and XXV. Since that time nothing 
has been published on the subject, and the small amount of purely 
scientific work that I was able to do during a short tour undertaken 
primarily for the investigation of economic questions has tended to 
confirm on the whole, and to some extent to amplify, Mr. Griesbaeh’s 


conclusions.” 

Describing the Cretaceous system, Sir Henry wrote “ This 
comprises by far the most widely distributed group of rocks in 
Afghanistan to the north of the Kok-i-Baba and tlio Hindu Kush, 
From these ranges northwards to the plains ol Afghan luilistan, 
the whole area was formerly covered by a sheet of Uppei Cittaaous 
limestone, which was deposited unconforiuably on all older form- 
ations.” At the base of the scries in the neighbourhood of isli- 
pushta, “there is a well-marked overlap, representing the great 
Cretaceous transgression which affected such a wut dipa , 
Asia and which is usually attributed to the Cenomanian penod. 
Although fossils are fairly numerous m the beds a ov 
limestone, I was unable to collect more than a very fo> . « ^ 

are all rather badly preserved. In Upper Saighan son Y 
and arenaceous limestones yielded eckinoi s am am > > bcen 

my colleagues, Messrs. the 

kind enough to examine for me. Mr. 


• Bee., (ML Sun. I*L,V oL XX, PP- l 7 " 26 (1887,> 

J Ibid., Vol. XX pp- 9 s — 103 ’ XXXIX , up. l-OT 
a Mtm., GtoL. Sun. ini., Vol. XXilA, pp 
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echinoderms as Micraster sp. and Cyphosoma sp and pointed out that 
this was the first occurrence of the genus Micraster in Asia, and 
proved that the rocks from which it was derived could not be older 
than Middle Cretaceous, and probably not older than Cenomanian. 
Mr. Tipper referred the ammonites to the genus Hoplites. “ A 
small fragment of Scaphites sp. and a brachiopod very closely allied 
to, if not identical with Terebratula semiglobosa D’Orb., also occur 
at the same horizon. The limestone overlying these beds is full of 
lamellibranchs, among which the genus Exogyra is very common and 
led Mr. Griesbach to call the rock, “Exogyra limestone.” Gryphcea 
vesicularis Lam. occurs in this limestone at about 150 feet above the 
horizon of the ammonites and Pecten (Neithea) quinquecostata Sow. 
The limestones, therefore, are perhaps not older than Senonian, 
whilst the underlying marls may be as old as Cenomanij^.” 

Such was the state of our knowledge of the Cretaceous faunas 
of these regions when Mr. Bion commenced his study of the fossils 
which Mr. Griesbach and Sir Henry Hayden had deposited in the 
collections of the Geological Survey of India in Calcutta. 

Mr. Griesbach’s specimens come from various localities in Kho- 
rasan and Afghan Turkistan, those collected by Sir Henry Hayden 
from the Saighan district of Afghanistan, while the few specimens 
which Dr. Blanford collected are from the Sulaiman Range in the 
Dera Ghazi Khan district of the Punjab. 


List of the Forms identified by Mr. Bion. 

Cyphosoma sp. 

Micraster prcecursor Rowe. 

Serpula cf. gordialis Schlot. 

Serpula filiformis Sow. 

Terebratula sella Sow. 

Terebratula obesa Sow. 

Terebratula biplicata Sow. 

Inoceramus baliicus Bohm. 

Gryphcea vesicularis Lam. 

Exogyra decussata Coq. 

Exogyra plicifera Duj. 
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Exogyra ostracina Lam. 

Pecten ( Neithea ) quinquecostata Sow. 
Spondylus calcaratus l Forbes. 
Lima obliqucstriata Forbes. 
Pholadomya cf. gigantea Sow. 

Car Hum sp. 


NOTES ON I HE FOSSILS. 


(H. S. B.) 

Cgphosoma sp. 

There ^.re two specimens representing this well-known 1 pper 
Cretaceous genus, but the preservation is too impelled to allow of 
specific identification. 

Locality . — K. 11-328. Cretaceous marls near t lie base of lime- 
stone cliffs between Begal and Khargin dara, Saighan, Afghanistan 
(lat. 35° 11' : long. 67° 29'). 


oi 


Micraster pracursor Rowe. 

There are six specimens available for description, all moie 
less damaged. Five of these were collected by Sii Hemy Haydui 
in the Cretaceous marls near the base of the limestone chile betvejn 
Begal and Khargin dara, Saighan (lat. 35° 11' : loDg. 07' 39 ). 1 e 
cliffs alluded to are composed of the Upper Cretaceous Juogyra 
limestones, which are in great part of Campanian age. Jhe exact 
locality from which the fossils came is marked on the photogiap 

reproduced in Plate 3 of Hayden’s memoir 

In tie memoir (p. 36) there is . short note by Mr V. deu 

burg to whom the generic identification is due. U. - 
follows “ The four specimens of a spatangoid eclii ( 

crushed and too incomplete for specific d»tc,nnn.t.o n Ncvirtln 

less the generic characters are perfectly ,ect, S““ ' ' am tol M ial pruk. 
belong to the genus Micraster, the “ ' ' go {„ a , 1 um 

recalling forms from the Cretaceous o E 1 None, 

aware, this is the first Cretaceous MtcraUe * o a con t a ining 

at least, is known from India or rersia. 
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them cannot be older than Middle Cretaceous, probably not older 
than Cenomanian. 1 2 

Whilst looking through Mr. Griesbach’s earlier collections one 
more specimen was found belonging to the genus Micraster. I have 
little doubt that it came from the same horizon as the Begal speci- 
mens, although it is in an extremely bad state of preservation. The 
locality given for this specimen is “ below Exogyra limestone, Middle 
Cretaceous, Danda Shikan Pass, North of Saighan.” The horizon 
is therefore probably exactly the same. When Mr. Vredenburg’s 
preliminary identification was made the specimens had not been 
cleaned, and the ambulacra were filled with marl, hence a specific 
identification was impossible. Since I have cleaned the test, suffi- 
cient evidence is available to show that these Micrasters belong to 
the low zonal forms of the M. precursor group of Rowjj? 

Measurements . — The three best specimens only have been 
measured : — 


Length . . 

• 

44 

44 

40 mm. 

Breadth 

. 

44 

41 

35 „ 

Height 


27 

28 

22 .. 


These measurements serve to show the only anomalous features 
of the test, namely, that the breadth is in some fully equal to the 
length. This is a high zonal characteristic, associated as we shall 
see with many definite low zonal features. In this connection 
Rowe remarks — “ It appears to be beyond doubt that in each zone 
there are broad varieties of the narrow forms.” 

It will be seen that the height is small, the test being depressed 
as in all low zonal forms. There is no appreciable development 
of rostrum or carina. The nature of the ambulacra and the inter- 
poriferous areas agrees very closely with that of forms from the 
Holaster planus zone of the English Chalk. The ambulacra are 
deep, trough-shaped, and practically smooth. To the naked eye 
they are certainly quite smooth, and even with the aid of a lens do 
not show any definite suturing of the inter-poriferous area. The 
single ambulacrum is a little more advanced as regards suturing 
and granulation than is the case with the paired ambulacra. It 
would appear as if the Afghan Micrasters approximate most nearly 

1 Mr. Vredenburg apparently saw only four of the Micrasters from Begal, but tlieio 
are five in the collection. 

2 A. W. Rowe. “ An analysis of the Genus Micraster'' Q. J. G. S., Vol. LV, 
pp. 494 — 547, 1899. 
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to the passage forms between M. tested and M. precursor. The 
apical disc is excentnc anteriorly. Tlie amount of lids eccentricity 
is difficult to measure on crushed specimens, but averages about 
4 mm. The mouth is very distant from the border, the measure- 
ment being made from the bottom of the notch to the anterior 
margin of the peristome. The distance so measured is about 
9 mm. 

The labrum is slight, triangular in shape, widest where it joins 
the plastron, and from there tapering to a point. The tip of the 
labrum is smooth, and the labial plate covered only by a few granules. 
The periplastronal area is only veiy slightly granulated. 


tier pula cf. (jordialis Sehlot. 

The only specimen referable to Ibis species consists of round 
smooth tubes, one millimetre in diameter, irregularly entangled so 
as to form a nodular mass. There can be no doubt of the identity 
of this specimen with that iigurnl by Stoliczku from Ariyalur, 

S. India. 

Remarks . — S. go r dial is is abundant in the uppermost Cretaceous 
beds of Germany, Northern Austria and France. It seems certain 
that Stoliczka’s view that Sowerby's *S. plexus from the English 
Chalk is identical with S. (jordialis, is correct. The specimen lieie 
recorded also comes from the upper beds of the Cretaceous. 

Locality . — li. 12/592. Upper Cretaceous limestone, Shadian, South 
of Balkh. 


Her pula filifonnis Sow. 

Several blocks of limestone in the collection are covered with 
the long straggling bundles ol tubes so characteristic of this species. 
I have satisfied myself by direct comparison, of the identity ol these 
specimens with those figured by Stoliczka 1 2 and lvossmat - bom t c 

Ariyalur beds of Southern India. r 

Locality— H. 42/403, H. 42/407. North slope of Zurmust 

N.E. of Herat. 

H. 42/405. North slope of Band i-Zurmust, N.E. ol Herat. 


1 Stoliczka. “Cretaceous Fauna of S. India.’ l’al- 

pi. XII, fig. 6. , . , • 

2 F. Kossinafc. “ Tlio Cretaceous Deposits of 1 ondicliun. 

Vol. XXX, pi. 10, fig. 7. 


VoJ. 4, fcti. Mlb i 1 * 

’> l'u- , (,Lll. frutv. llhl 


F 
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Terebr alula sella Sow. 

This well-known species is represented by several dozens of 
specimens from the “ Firaiman beds ” of Mr. Uriesbach. 

They were at first regarded as a variety of T. gregaria Suees, 
but subsequently identified by Sir Henry Hayden as T. sella Sow., 
an identification with which I am entirely in agreement. 1 

All the specimens correspond very closely with the true T. sella 
figured by Davidson, 2 rather than with the two other varieties of 
the species admitted by that author. The specimen from the 
Isle of Wight which Davidson figured on his Plate Vll, fig. 6, 
fairly represents the Afghan form, there being none with the strongly 
elevated front shown in fig. 4. The globose variety T. sella var. 
upwarensc AValker is not represented in the collection. 

Locality. — II. 42/279, H. 42/280. 5 miles N.W. of Firaiman, 

Khorasan. 

Remarks.— In England and Western Europe T. sella is a typical 
fossil of the Aptian, and the Afghan examples come from the same 
horizon. 


Terebralula obesa Sow. 

There are two specimens referable to this species. One, 
42/590) from Shadian, South of Balkh ; the other (K. 11/328) 
from Cretaceous marls near the base of limestone dills between 
Begal and Khargin dara, Saighan, (lat. 35 u 11' : long. 67° 29'). 

The first is a very peculiar form, very wide at the shoulders and 
tapering to the anterior margin. I have not found any figured 
form to correspond and refer it with some hesitation to T. obesa. 
The second is a typical T . obesa . 


Terebratula biplicata Sow. 

There are several specimens of this species from the south- 
eastern slope of Koh-i-ah-i-Shora, south of Shadian, near Balkli, 
Afghanistan. They are all preserved as casts only (H. 42/513). 
Others are from Yakh Dara, west of Ffiughan, south-east of Maimana, 
Afghanistan (H. 42/574). 


1 Hayden, op. cit .« p. 34. 

1 Davidson, “Biitish Fossil Brachiopoda,” Vol 1, plate 7, fig. 6, (1851-55). 
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Inoceramus ballicus. Bohm. 1907 

There are several spcrimcns in the colleetion belong™ lo tl.i, 
species, their localities being ns follows II. 42/4(1(1 H 40/407 
Upper Cretaceous, south side of Kelat-i-Nadri, Khurasan '0 373/. > 
Lower limestone shales between Mari and Dragal, Kalin Pass’ \vL 
of Dora Ghazi Khan, (W. T. Blanford). 

Mr. Griesbach’s specimens are referred to under the name 
I. cripsi Mant, in his paper ‘ “ Afghan and Persian Field-Notes.” It 
is clear that they come from the Upper Cretaceous beds, so that the 
present identification as I. ballicus is in agreement with the strati- 
graphical position of the fossils. I. ballicus is characteristic of the 
Senonian of Europe. 

There has been considerable confusion in the use of Die specific 
name cripsi , winch has been applied wrongly to the Senonian 
form 7. ballicus. Woods lias discussed this question. 1 2 

Both the specimens from Kelat-i-Nadri and those from the Kaha 
pass, W. of Dera (ihazi Khan, correspond with 1. ballicus and not 
with 7. cripsi. The former is characterised by the much greater 
length in proportion to the height. The fine specimen of 
7. cripsiamis figured by Stoliezka 3 from the Aiiyalur group of 
South India (which is of Senonian age), is undoubtedly identical 
with 7. ballicus. Bohm. It is a form intermediate in type between 
figs. 5] and 53 on pages 291 and 295 respectively of Woods’ memoir. 
It will be seen from the footnote on page 29fi that Woods was of the 
opinion that Stoliczka’s specimen was really 7. ballicus and after 
examination of the type I am quite prepared to endorse this opinion. 


Gryplicca vcsicvlaris Lam. 

An abundant fossil in the Ariyalur group of South India. Jt 
is characteristic of the Campanian beds of Europe and lias been 
found in North America, Algiers, Syria and Asiatic Russia. 

Localities.- K. 11/323. Top of the Cretaceous ; 4 miles south-east 
of Dasht-i-Safed, Afghanistan, (lat. 35° 20': long. 67° fi(i'), (11. H. H )• 
K. 11/314. End of gorge of Kamard river, loft bank, just, above 
Andao, (lat. 35° 30' : long. 67° 53'), (H. If. H.). 

1 Bee., Geol. Surv. In*l. , Vol. XIX, p. 63. f w nrt i iu( j > Vol II 

? H. Woods. “ A Mo ograpli o\ tlie (Yota coons I^inolkbranchM of Ln t) 

Pi. VTII, p. 295, (1912). , . YVVIT1 2 

3 Pal. hid., Vol. Ill, p. 405, pi. XXVII, fig*. 1-3, J-L XWlIl, fif. 
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H. 42/550. Deh Surkh, Astar-ab valley, south of Sar-i-pul, 
Afghanistan, (C. L. G.). 

H. 42/581. Yakh Dara, west of Faighan, south-east of Maimana, 
Afghanistan. 

Exoygra decussata Coq. 

This is the most abundant and characteristic fossil of the Exogyra 
limestone of Afghanistan. It occurs in the greatest abundance 
in certain beds, and as a general rule the larger inferior valve only 
is preserved. Owing to the strongly arched, gibbous nature of this 
valve it is impossible to clean out the matter so as to expose the 
internal characters, and judging by the published figures, very little 
is known about them. 

A comparison of the specimens with those from the European 
Campanian forming Plate 7 of Coquand’s Monograph shows how’ 
closely the Afghan forms resemble the European ones. 1 

Idealities.- — H. 42/527. Bajgah Gorge, between JVlathar and 
Bajgah north of Saighan, Afghan Turkistan. 

G. 373/2. Kaha Pass, between Mari and Dragal, Dera Ghazi 
Khan district, Sulaiman Range. 

Remarks. — Among a few specimens brought back by Dr. Blanford 
from the Sulaiman Hills are some belonging to this species, and which 
have evidently come from the same set of beds, namely the Exogyra 
limestone of Afghanistan. In Europe E. decussata characterises the 
Campanian. The Afghan specimens and those from the Sulaiman 
Hills come in all probability, from a similar horizon. 

Exogyra pi ic if era D u j . 

The specimens referred to this species are in an excellent state 
of preservation, and the external and internal characters of both 
valves are to be seen. 

They agree very closely with figures 14, 15, 1G, Plate 36 of 

Coquand, though the Afghan form is more concave posteriorly than 
the European. 

A few remarks are necessary concerning the superior valve. 
The figure given by Coquand (fig. 18) does not agree with my speci- 
mens in that the muscle scar is differently orientated in both. I am 
at a loss to explain the peculiar position of the muscle in Coquand’s 

1 H. Coquand “ Monographie du (renre Ostrea,” Terrain Cr£tac4, Atlas, PI. VII, 
figs, 1—1 7 (1 to 69;, 




figure which is reproduced from that given bv Mathen.n for F 
midas. 

Beyond this feature and the slightly greater ooneavitv in the 
outline of the valves, there is the closest resemblance between the 
Afghan forms and the European. 

Locality.— H. 42/D82. Sliadian, South of Balkh, Afghanistan 

Remarks— E. plicifera is stated by Coquand to occur in the 
Coniacian and Rantonian, these divisions representing approxi- 
mately the lower Renonian of more modern writers. The Afghan 
specimens appear to come from somewhere in the Upper Cretaceous 
Exogyra limestones. 

Exogyra osfracina Law. 

Among the many members of the oyster family from Hie Exogyra 
limestone I have been able to find only one specimen, and tliat 
an isolated lower valve, which may safely be referred to Ejogyra 
ostracinn. This is rather surprising in view of the wide dhlri bnl ion 
of this species and its abundance in the South Indian deposits. 
Whether this rarity is due to the imperfection of the collection 
under description I am unable to say, but it may be remarked 
here that the species has not so Jar been recorded from the Balu 
chislan Cretaceous. 

The length of the valve L (55 mm. and the height 48 mm. The 
outer or anterior side of the valve is neailv perpendicular. Hie inner 
side gently sloping and coated externally with loroign matter to 
which the animal in life was attached. In consequence of this the 
external characters of the shell are obscured. Jt may be observed 


however, that the beak was strongly and closely incurred, forming 
more than one complete volution and blending with the valve. I he 
steep anterior side of the shell is rough and ii regularly laminated. 

The inner side is somewhat prolonged with shelly matter 
deposited on the object of attachment, but the original outline. agreed 
with the specimens figured by Rtoliczka horn South India, the 

posterior margin being nearly straight. 

The interior of the valve is well-preserved, and shows a finely 


crenulated pallial margin. 

The muscle scar is a little peculiar, being nearly 
situated, unusually large and strong, and of somew nif 
shape to the published figures of this species. /?. oshadwt w 
admittedly an extremely variable species and this vana 
marked both in the shape and position of the muscle sears, 


centrally 
different 
however 
is most 



268 


Records of the Geological Survey of India . [Vol. LVI. 

Peclen ( Neithea ) quinquecostata Sow. 

Locality . — H. 52/547. Near Deh Surkh, Astar-ab valley, south 
of Sar-i-pul, Afghanistan. 

Remarks. — This species ranges from the Lower Greensand to 
the Upper Chalk. 

Spondylus calcaratus ? Forbes. 

Locality . — K. 11/314. End of gorge of the Kamard River, left 
bank, just above Andao (lat. 35° 20' : long. 67° 53') Afghanistan, 
(H. H. H.). 

H. 42/556. South-eastern slope of Koh-i-ab-i-shora, south ot 
Shadian, near Balkh, Afghanistan. 

Remarks . — This species occurs in the Trichinopoly group (Turonian) 
of South India. As there are no spines or extra prominent primary 
ribs on the only available specimens, their attribution to S . calcar- 
ratus is doubtful and it is possible that they may represent S. 
truncatus Gold., though the ribbing is a most variable character. 

Lima obliquisiriata Forbes. 

Locality. — K. 11/314. End of the gorge of the Kamard River, 
left bank, just above Andao, (lat. 35° 20' : long. 67° 53'). 

Remarks. — This species has been found in the Ariyalur group of 
South India. 

Pholadomya cf. gigantea Sow. 

This species is represented by one specimen, a cast in which all 
the shell structure has unfortunately been destroyed. 

Measurements. 

mm. 

Length ] ] 5 

Height fig 

The dimensions agree very well with those given by Woods and 
bring out the most characteristic feature of this species, namely 
its greatly elongated form. The length appears to be always nearly 
twice the height. The number of ribs and the other characters of 
the shell, in so far as they are observable, are in agreement with 
the published descriptions of this species. 

Locality. — K. 11/328. Base of limestone cliff, between Begal and 
Khargin dara, Saighan. 
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Remarks. — In England P. gigantea occur, m bed, of Aptian a C e • 
in western Europe it is found in the Valcnginiau NeoCmia L and’ 
Aptian ; in German West Africa, from the ba,e of the Neocnd 
to the top of the Aptian. This Afghan specimen came from the 
beds just below the Mrc raster horizon and would appear therefore 
to occur here at a somewhat higher horizon, possibly the Cenomanian 


Cardium sp. 

This cast of a Cardium appears to be allied to Cardin,,, ,, rod ac- 
tum Sow., but the specimen is far too badly preserved for .specific 
determination. As far as observable the characters ol this specie, 
arc present. The ribs were numerous and with the lines of 
growth seem to have divided the shell surface into a serrated series 
of rectangles so typical of the Cardiidw. Traces ol tubercles or 
spines are still to be seen on tlie front of the \alve. 

Locality. — K. 11/314. End ol' gorge in Kumard ltiver, left bank, 
just above Andao, (lat. 35° 20': long. 07° 53'). 


Conclusions. 

Mr. Bion summarized liis conclusions as follows : — 

“ The fauna is dominated by lamellibranchs, of which the 
Ostraeidie are by far the most abundant group. 

The conditions of deposit must have been (hose oi a compara- 
tively shallow sea, the maximum depth of water being reached during 
the great Upper Cretaceous transgression. It would appear as if 
during Upper Cretaceous times, Afghanistan had Jonncd the eastern 
extremity of the South European province. Such a generali- 
sation may seem premature, based as it is on a very small collection 
of fossils, nevertheless the similarity to the European fauna is so 
marked that the inference is perhaps excusable. 

Unquestionably the chief feature of interest lies in the stiong 
European affinity of the fauna. Almost without exception the 
species met with can be matched in Europe, and in no diiection 
is this similarity more strikingly shown than in the occurrence of 
the typical Upper Chalk genera Cyphosoma and Micraslei. 

In all, 13 species have been identified ranging, probably, fiom 
the Yectian 1 to the Campanian.” 

1 Vectian is the term adopted by A. J. Jukcs-Browne for the Lower Greonsand (f roc. 
Geol. Aasoc., VoL XII, p. 262, 1861-92). 
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